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When you really need a fiber 
optic cable supplier you can 
count on, call on Siecor. 

Indiana Bell did. 



The goal was set in July, 1983: Complete 
a fiber optic cable route for an official 
telecommunications service across Indiana 
in less than six months. 

The mammoth project was the most signif- 
icant accomplishment of its kind in Indiana 
Bell history, involving over 300 miles of 
singlemode and multimode fiber optic cable 
to extend from near Lake Michigan all the 
way down to the Ohio River. Because of the 
vastness of the project, some suppliers did 
not even attempt to bid on it. 

Siecor does it all. Siecor committed to 
supply all fiber optic cable, hardware, splic- 
ing and testing equipment and special train- 
ing to finish the entire project on schedule. 

Shipments of Siecor cable began arriving 
at Indiana Bell in September, 1983, and con- 
tinued almost weekly. 

Indiana Bell splicing teams, trained by 
Siecor, worked feverishly with contractors, 
linemen, Bell and Siecor field engineers in 
the race against time. Pushing on through 
bitter weather, they labored through the 
nights, over weekends and holidays. 

On-time completion. Their dedication 
and determination paid off. Siecor delivered 
the needed optical cable as required, and 
provided on-the-spot solutions to challenges 
involving handling and splicing. 



In all, the installation and splicing of the 
300-mile route took just 90 days— and in- 
cluded over 200 splice points with a total of 
approximately 2,250 splices. Upon its com- 
pletion, Indiana Bell became the first Bell 
operating company to use singlemode fiber 
optic cable in a communications network. 

Siecor had kept its promise to Indiana Bell 
to provide the most advanced fiber optic 
technology— such as the first use of Micro- 
Bundle™ cable design and the first applica- 
tion of five-kilometer lengths of cable— 
and the in-depth field support to make it 
work. In fact, end-to-end testing of the new 
system showed that it even exceeded perfor- 
mance specifications by 30% ! 

Siecor leads the field. The success of in- 
stallations such as this one at Indiana Bell 
has thrust Siecor into a commanding role of 
leadership as a supplier of fiber optic cable, 
hardware and support services. 

Write for free editorial report on the 
Indiana Bell optical cable project— and see 
how Siecor can benefit your next project, too. 

Siecor Corporation 
489 Siecor Park 
Hickory, NC 28603-0489 
Phone (704) 327-5000 




SIECOR 



Siecor gets it right 
the first time — on time. 
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The Ibtalizer 

For the lodging Industry 




Easy to Install, Easy to Service... Easy to Sell 



Please send more information: 
Name: 



Address: . 



Phone: . 



Introducing the Totalizer Call Accounting System designed to be cost effective for 
the small and medium size hotel/motel operation. 

A system that works with virtually all existing PBX technologies, the Totalizer is a 
state-of-the-art microcomputer that does not require wiring to room telephones. 

The Totalizer automatically forwards calls to the OCC or resaler...no external store 
and forward trunk dialers are required. The system cost is related to the number of 
trunks, not the number of rooms. 

Affordable, flexible and marketable, the Totalizer is the product designed to meet 
today’s telecommunications challenges. 

• Works with smart or dumb switch. ..DTMF or dial pulse signals. 

• Up to 512 stations and 64 trunks. 

• Records and stores all local and LD calls made from each guest room. 

• Offers check in/check out control. • Automatic wake-up and room status display. 

• The Totalizer CPU can be connected to exist- 
ing CRT and printer. 

• Fast, simple installation procedure: 

• average system installation time — 

6 hours 

• no costly conduit 

• no wiring to room telephones 

• system has built in dialers 

• no costly PBX software or SMDR upgrade 
packages required 

• no interruption of service 
For more information call Teltronics: 

813-688-6831 Ext. 230. Watch for Law Office/ 
Attorney Totalizer, First quarter 1985. 
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At $40 a square foot. 



© 1984 AT&T Technologies, Inc. 






which connector would you rather have? 



You can waste that valuable real estate on a 
conventional connector system. Or use the system 
that takes up to 50% less space— the new 
110 Connector from AT&T Network Systems. 

Because it’s smaller and easier to install and 
maintain, the 110 Connector costs up to 20% less 
than older, conventional connectors. 

The 110 Connector represents the leading 
edge in connector technology that is sure to 
become the industry standard It features short 
jumpers, termination of five pars simultaneously, 
and color-coded wiring and con, lecting blocks. 



The new Western Electric® 110 Connector 
is flexible enough to handle both voice and data, 
with a modular design that allows easy growth 
and adaptability to virtually any design or layout. 
It even has a dead front, so there are no exposed 
metal parts to disrupt service. 

So stop wasting all that valuable floor space 
on an old-fashioned connector system. Plug into 
our 110 Connector right now. Just write on your 
business letterhead to: AT&T Network Systems, 
P.O. Box 1278R, Morristown, N.J. 07960. 



AT&T 





PHONE! 



—A NEW CONCEPT FOR 
TODAY’S MARKET 



NOW 



CAN 



OWN YOUR 
OWN PAY 



Any high-traffic area can make you 
money! Average return on investment 
is 3 months. Simple to install — just 
plug into any modular outlet. 



• 250 Per Call 

• Stainless Steel 

Cabinet 

• 1 Year Factory 

Warranty 

For Further 

Information, Call or Write— 



MATRIX MARKETING CORP. 



6407 Cecilia Circle; Bloomington, MN 55435 □ 612 / 944-0577 
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TELEPHONY + TELEPHONY International = 
Worldwide Coverage for your Direct Response Postcard. 
Profit from the March 1, 1985 mailing date for both: 

TELEPHONY’S Postcard Mailing Service 36,000 circulation in the USA 

and 

TELEPHONY'S International Postcard Mailer 12,550 circulation outside the USA 

Total cost for both is $980.00 and you can use the same 
or different postcards in the mailers. 

Or you can still make a choice if the world isn't your market: 

TELEPHONY’S TELEPHONY’S 

Postcard Mailing Service International Postcard Mailer 

Reach 36,000 telecommunications Reach 12,550 telecommunications 

buyers and specifiers in the USA. buyers and specifiers outside the 

TELEPHONY advertiser rate: $625. USA. TELEPHONY advertiser rate: 
Non-advertiser rate: $645. $565. Non-advertiser rate: $585. 

January 25, 1985 is the closing date, so contact us now if you 
have any questions or if you want to reserve space. 

It’s impossible to find this choice at any price anywhere else 
in the world! 

telephony 

PUBLISHING CORPORATION 
55 E. Jackson Blvd., Chicago, IL 60604 
312/922-2435 TWX 910 221 1058 
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MEETINGS 



TELEPHONY'S “Meetings" section provides chronological listings of telephone 
association and industry related meetings, giving date, state, site, hotel, plus an 
official convention information telephone number. 



Telephone Association Meetings 

Feb. 6-7, 1985. New Hampshire, Man- 
chester, Sheraton-Wayfarer, 603/859- 
3770 

Feb 12-14, 1985. USTA/USTSA Show- 
case, New Orleans, New Orleans Expo 
Center, 312/332-1991 

Feb. 13-15. 1985. Louisiana, New Or- 
leans, Monteleone Hotel, 318/625-4009 

March 10-13. 1985 California-Western 
Rural, Monterey, Calif., Doubletree Inn, 
707/544-6863 

March 17-20, 1985, Minnesota, Bloom- 
ington. Radisson South Hotel, 612/- 
291-7311 

April 15-18. 1985. IntelExpo ’85 U.S. 
Telecommunications Suppliers Assn. 
(USTSA), Washington, Washington Con- 
vention Center, 312/782-859 7 

April 23-25. 1985. South Carolina, 
Charleston, Sheraton Hotel, 803/ 
324-6027 

May 6-8. 1985. Alaska, Fairbanks. Trav- 
eler's Inn, 907 563-4000 

May 8-10. 1985. Kentucky, Lexington, 
Marriott Resort Inn, 606/273-2013 

May 8-10, 1985 Oregon, Portland, Mar- 
riott Hotel, 503/581-7430 

May 14-16, 1985. Washington, Pasco, 
Red Lion Inn, 206/352-5453 

May 15-18. 1985. Virginia, Hot Springs, 
The Homestead. 804 643-0688 

May 19-22, 1985, Wisconsin, Lake Ge- 
neva, Americana Resort, 608/231-2477 

May 21-23, 1985, USTA/USTSA West- 
ern Showcase, Las Vegas, Nev.. Con- 
vention Center, .312/332-1991 

May 22-25, 1985, Florida, Palm Beach 
Gardens, PGA Sheraton, 904/877-5141 

June 5-6, 1985. Maine, Rockland. 
Samoset Resort, 207/763-9911 

June 9-12, 1985. New York, Grossinger. 
Grossinger’s Hotel, 518/462-6696 

June 16-18. 1985. Illinois, Springfield. 
Holiday Inn East, 217/525-1044 



Industry Related Meetings 

Consumer Electronics, Jan. 5-8, 1985, 
Convention Center, Las Vegas, Nev., 
202/457-8700 

PTC (Pacific Telecommunications 
Council), Jan. 13-16, 1985, Sheraton 
Waikiki, Honolulu, 808/949-5752 

2nd Annual BizTelCom-North-east 
Show, Jan. 16-18, 1985, The Aspen Hotel- 
Manor, Parsippany, N.J., 609/698-7020 

13th Annual BICSI (Building Industry 
Consulting Service International) Con- 
ference, Jan. 22-24, 1985, Holiday Inn 
Airport, Tampa, Fla., 813/974-2403 or 
813/224-4204 

Communication Networks Conference 
& Exposition, Jan. 28-31, 1985, Wash- 
ington, D C. Convention Center, Wash- 
ington, 617/879-0700 

25th Annual Telephone Technicians 
Conference, Feb. 5-7, 1985, Sheraton 
Galleria, Bismarck, N.D., 701/671-2610 

M/C Expo 85, National Mobile Com- 
munications Exposition and Con- 
ference, Feb. 12-14. 1985. Disneyland 
Convention Center. Anaheim, Calif., 
213/826-6070 

IEEE International Solid-State Circuits 
Conference, Feb. 13-15, 1985. New York 
Hilton, New York, 305/446-8193/4 

Interface 85, March 4-7, 1985, Georgia 
World Congress, Atlanta, 617/449-6600 

ISDN ’85, the International Integrated 
Services Digital Networks Exposition, 

March 6-8, 1985, Casino Hotel, Atlantic 
City, N.J., 617/787-1776 

Tele-Communications Assn.’s Tele- 
communications Northwest Telecon- 
ference, March 17-19, 1985, Westin 
Hotel, Seattle, 206/522-3100 

Comtel ’85, International Computer 
and Telecommunications Conference, 

March 18-20, 1985, Infomart, Dallas, 
214/631-6482 

Teleconferencing ’85, May 13-16, 1985, 
Center for Interactive Programs, Univer- 
sity of Wisconsin-Extension, Madison, 
Wis., 608/262-2569 

Videotex ’85, June 24-26. 1985, The New 
York Hilton, New York, 212/279-8890 




UNITY 



Single links of chain — 
unattached — are of 
little value. Coupled 
together they become 
synergistic — very 
strong, capable and 
useful. 



Independent Telcos' are 
like a single link of chain 
in the battle for survival. 



Intercell Systems, Inc., 
the nation's largest 
company owned & 
operated by Independent 
Telcos', is dedicated to 
the unified pursuit — 
completing the chain — 
of Cellular 

Radiotelephone Service. 

Independent Telcos' who 
unite through Intercell 
become more efficient 
and profitable in the 
cellular arena, as a part 
of the whole rather than 
standing alone. 



loin the winning 

combination 

today. 



Contact. 



$ SYSTEMS, INC 

Member 



3231 South Zuni Street 
Suite 200 

Englewood, Colorado 801 10 
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“500 intercepts in a career is phenomenal. 

500 easy intercepts during busy hour is audichron.” 





Now. there’s an automatic intercept system that can 
answer a phenomenal number of intercepted calls with 
the highest grade of service, right at the end office. 
Total local intercept control is yours with the Audichron 
A IS digital 1290. 

It combines changed number, new number refer- 
ral and standard intercept into one system. The AIS 
1290 eliminates trunking to centralized automatic in- 
tercept centers and operators. 

To get those non-dialed. no-revenue intercepted 
numbers back to work faster. Audichron ’s AIS 1290 
provides an age log and call rate history of each number. 

With a one year average return on investment, the 
1290 is the most cost effective intercept system avail- 
able for purchase. Call or write Bruce Haase. General 
Sales Manager, for more information on the Audichron 
AIS 1290. 

audichron 

3620 Ctearvtew Parkway. Atlanta. CA 30340 • 404 455 4890. TWX 810-757-0175 
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Mann succeeds 
Schwartz as SBS CEO 



NEWS OF THE 
WEEK 

Government may consider 
divestiture challenge 



Marvin L. Mann has been named presi- 
dent and chief executive officer of Satellite 
Business Systems, McLean, Va. He suc- 
ceeds Stephen B. Schwartz, who has 
joined International Business Machines 
Corp. (IBM), as Assistant Group Ex- 
ecutive for the Telecommunications Prod- 
ucts Organization in the Information 
Systems and Communications Group. 

Mann was vice president and general 
manager of IBM’s Lexington Products 
Business Unit in the Information Products 
Div. Schwartz, who headed SBS since 
Jan. 13, 1984, previously had been an IBM 
vice president. Schwartz will continue to 
be associated with SBS as chairman of its 
Partners’ Committee and a member of the 
Executive Committee. 

SBS is a nationwide communications 
company which provides advanced pri- 
vate network services to large businesses 
and SBS Skyline long distance services to 
business and residential subscribers. The 
company is a partnership between Aetna 
Life & Casualty and IBM. 

Phillips & Brooks 
acquires Suntel 

Phillips & Brooks, Inc. has acquired Sun- 
tel, Inc. , a public telephone refurbishment 
company in Sanford, N.C. 

Suntel will be operated as a division of 
Phillips & Brooks and will offer public 
telephone refurbishment and general re- 
pair of telephones from Northern Tele- 
com, Western Electric and Automatic 
Electric. 

Phillips & Brooks, Cumming, Ga., 
provides enclosures for the public tele- 
phone industry. 

OBC, ADP announce 
consultant service 

Ohio Bell Communications, Inc. (OBC) 
and the Network Services Div. of Auto- 
matic Data Processing, Inc. (ADP) have 
announced a consultant service which will 
evaluate network telephone services and 
their related costs for businesses. 

With the new service, called Network 
Management Services, (NMS), a firm's 
network calling patterns are computer- 
analyzed and compared to the tariffs of 
major long distance suppliers to determine 
the most cost-effective routing. 

Estimates will be developed by Ohio 
Bell Communications. The cost is relative 
to the volume and complexity of the firm's 
network usage. 

COMSAT ends talks 
with Prudential 

Communications Satellite Corp. (COM- 
SAT) has terminated negotiations with 
Prudential Insurance Co. of America and 
Continued on page 86 



VICTOR BLOCK 

Washington Editor 

The Reagan administration reportedly is 
considering challenges to the American 
Telephone & Telegraph Co. (AT&T) di- 
vestiture judgment to open the door to 
increased activities by the regional hold- 
ing companies in non-telephone related 
areas. But some officials concede that any 
such moves are likely to be opposed by 
U.S. District Judge Harold H. Greene, 
who oversees implementation of the 
agreement (see story on p. 16). and per- 
haps by the Dept, of Justice (DOJ) and 
AT&T itself. 

In a letter to the DOJ, David J. Markey, 
assistant secretary of commerce for com- 
munications and information . said restric- 
tions intended to prevent the regional 
telephone companies from using earnings 
from regulated activities to help finance 
unregulated ones are “economically 
flawed.'' He said the Commerce Dept, 
does not agree that “the national interest 
is furthered by placing needless, artificial 
restrictions on the activities of companies 
that constitute half of the telecommunica- 
tions industry, particularly given the rapid 
changes in technology characteristic of 
this industry.” 

A major focus of attack by Markey is 
what he says is the adverse impact of the 
restrictions on efforts by U.S. telecom- 
munications firms to compete in the inter- 
national marketplace. While he has not 
specified exactly what changes the Com- 
merce Dept, might seek in the restrictions, 
other sources predict the agency might 
ask Greene to allow the regional com- 
panies a go-ahead to compete overseas — 
possibly by manufacturing hardware in 
other countries for sale in foreign markets 
and offering consulting services. Some 
Commerce officials also oppose the ban 
on long distance services by the regional 
operating carriers. 



A major question mark facing any such 
move by the Commerce Dept, is the ex- 
tent to which it will be opposed by 
Greene, the DOJ and AT&T — the latter 
on the grounds that any greater freedom 
by the regional companies to provide addi- 
tional services will represent increased 
competition. 

Tellabs, AT&T-IS 
ink supply agreement 

Tellabs, Inc. and AT&T Information Sys- 
tems (AT&T-IS) have signed 2-year con- 
tracts under which AT&T-IS will provide 
Tellabs data communication products to 
its customers. 

Under the agreements, custom version 
of the 430T-Plexers, 331 Xplexers and 330 
Dataplexers will be marketed under the 
AT&T-IS label as part of the Dataphone II 
line of data communications equipment. 
According to Tellabs, the company ex- 
pects the agreements to generate revenues 
of approximately $25 million. 

AT&T-IS also will provide technical 
support, installation and maintenance for 
the products. Tellabs will continue to mar- 
ket its data products to its current custom- 
ers. 

BOCs to buy $700 million 
from Northern: CEO 

LEO ANDERSON 

Publisher 

Edmund B. Fitzgerald, president and 
chief executive officer of Northern Tele- 
com Ltd., Mississauga, Ontario, says he 
expects his company's sales to Bell oper- 
ating companies (BOCs) in 1984 will be 
Continued on page 22 
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Ericsson suggests 12 crucial questions to 
ask a supplier of cellular telephone systems 
before you sign on the dotted line* 



Going into the cellular busi- 
ness involves a long-term invest- 
ment — with many potential 
“hidden costs” that could make 
your system unprofitable from 
the beginning. And obsolete 
in a few years. 

Ask your potential supplier the 
following questions, and you’ll know 
what kind of system you’re getting. 

Or what you’re getting into. 

1. Am I specifying the best 
system for the quickest payback? 

A system that’s too small could 
cause blockage. One that’s too large 
would not be cost-effective. 

Ericsson has world-wide experi- 
ence in telephone, radio and cellular 
technology. We can tell you all 
options, their short- and long-term 
impact. And tailor-make the system 
to suit your needs. 

2. Are there any hidden costs — 
will my system become obsolete? 

With some systems, to add a new 
function, you need an entire new 
software generic. To add new sub- 
scribers, you have to add new 
switches. And to make technolog- 
ical improvements, change the config- 
uration of your system. 

With the Ericsson AXE 10 switch, 
you can add one function at a time 
— at a fraction of the cost of a new 
generic. Add up to 250,000 sub- 
scribers — on the same switch. And 
upgrade just one module of hard- 
ware — without touching the software 
or any other part of the system. 

3. Will the system be cost- 
effective with 2,000 or 250,000 
subscribers? 

Most systems aren’t. 

Because of its modularity, the AXE 
10 allows you to stay cost-efficient— 
with any number of subscribers. 

4. What’s your experience in the 
telephone business? 

Ericsson started in the telephone 
business over a hundred years ago. 

Where some people are now 



building their first switch, we’re on 
our second generation SPC switch 
(Stored Program Controlled)— the 
most advanced in the world. 

5. What kind of quality control 
do you have? 

Most people spot-test micro- 
circuits. We test every one — four dif- 
ferent ways. 

Other companies use plastic 
encapsulation for components. 

We use ceramic— for a better her- 
metic seal and higher reliability. 

Just two examples of why our 
equipment is the best— bar none. 

6. Do you use a commercial 
processor? 

With commercial processors, 
you lose efficiency, have capabilities 
you don’t need. And use languages 
which aren’t best suited for tele- 
phone functions. 

Ericsson designs and builds its 
own processors — extremely func- 
tional, with a high level of efficiency. 

7. Can your processor handle all 
“busy hour call attempts”? 

Some processors will literally 
“freeze up” in emergency situations. 
The AXE 10’s processor can’t. 

8. Suppose I have a fault? 

In most systems but Ericsson’s, 
one fault could cause cascading faults 
and “freeze” the entire system. 

The AXE 10 is virtually immune 
to cascading faults. All software 
functions and all hardware blocks 
are separate, and kept isolated from 
each other. 

9. How much downtime, 
maintenance, and day-to-day 
administration can I expect? 

Most systems “dump” raw data 
into a teletype. Solution? Hire a 
technician to analyze it. Or buy a 
special processor to monitor the 
system. 

The Ericsson AXE 10 has internal 
diagnostics. It corrects some prob- 
lems. Puts others on a maintenance 
list. And notifies you if service falls 



below the level you specify. 

10. Suppose something goes 
wrong, whom do I call? 

Ericsson manufactures both tele- 
phone and radio equipment so 
should you ever have a problem 
with our equipment— you know 
whom to call. 

And to give you the best service 
possible, we have a special support 
center in Richardson, Texas. 

11. What experience do you 
have in radio? 

Ericsson has been in the radio 
business for over 60 years. And were 
one of the world’s leading manufac- 
turers of mobile radios. 

12. What experience do you 
have in cellular telephony? 

The proof of the pudding. 

Ericsson has been involved in 
developing cellular systems since 
1970. 

We were the major supplier for 
the largest cellular system in the 
world— the Nordic System (now, 
over 70,000 subscribers). And have 
installed other systems in Saudi 
Arabia, Spain, and the Netherlands. 

Now that you’ve read our answers 
to these crucial questions, we recom- 
mend you ask our competitors the 
same questions. 

Before you sign on the dotted line. 

If you’d like to know more about 
the Ericsson system, call Mats 
Ljunggren at (201) 460-8030. Or 
write: Ericsson Communications/ 
Radio Systems, 1290 Wall Street West, 
Lyndhurst, N.J. 07071. 



ERICSSON $ 
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IN THE NATION’S CAPITAL 



VICTOR BLOCK, Washington Editor 



FCC modifies its policy 
on U.S. earth stations 



The Federal Communications Commis- 
sion (FCC) has modified its policy on 
ownership and operation of U.S. earth 
stations linked with the International Tele- 
communications Satellite Organization's 
(INTELSAT) global communications sat- 
ellite system to allow them to be owned 
and operated by individual carriers (CC 
Docket 82-540). 

This amends the previous policy under 
which U.S. -based international earth sta- 
tions have been owned by a consortium of 
carriers including the Communications 
Satellite Corp. (COMSAT), and American 
Telephone & Telegraph Co. and other 
U.S. international service carriers. COM- 
SAT through its World Systems Div. 
owns 509£, with the remaining 509£ di- 
vided among the international carriers. 

The FCC noted that the present 
ownership policy was established in 1966 
when INTELSAT was not yet opera- 
tional, satellite policy was just being de- 
veloped and the primary policy considera- 
tion was establishment of a global system. 
In that environment, the commission said, 
it was reasonable to give COMSAT a 
dominant role in any earth station owner- 
ship plan. Since then, the FCC continued, 
the evolution of COMSAT has provided 
an opportunity to change from a con- 
servative policy to one stressing benefits 
to users, while still recognizing its com- 
mitment to INTELSAT. 

The commission said a liberalized earth 
station ownership policy will benefit users 
by increasing carrier and service options 
and creating competitive pressure on 
rates. It said such a policy is consistent 
with INTELSAT obligations, as well as 
statutory objectives for existing earth sta- 
tions and can be implemented without ad- 
verse impact on service quality or 
efficiency. 

Under the new policy spelled out by the 
FCC: 

• INTELSAT Business Service and 
television earth station applications will 
be accepted from any carrier and pro- 
cessed on a streamlined, routine basis; 

• multi-purpose earth station applica- 
tions will be subject to a more rigorous 
review of economical, technical and oper- 
ational considerations; and 

• the existing earth station joint owners 
will negotiate among themselves the fu- 
ture of their respective investments. 

The FCC has directed COMSAT to 
separate its earth station activities from its 



space segment activities, and to file an 
application to transfer ownership interest 
in authorized international earth stations 
from the World Systems Div. to a separate 
common carrier subsidiary by Feb. 1, 
1985. It also directed COMSAT to file un- 
bundled cost-based tariffs for INTELSAT 
space segment through the division and 
earth station tariffs through a separate 
subsidiary acting as an international car- 
rier next Feb. 1, to become effective on 45 
days notice. 

Greene stands behind 
divestiture decision 

U.S. District Judge Harold H. Greene 
says he continues to believe the American 
Telephone & Telegraph Co. (AT&T) di- 
vestiture was a good idea that will benefit 
most customers, and that complaints 
about poor service and equipment prob- 
lems have been exaggerated. He also con- 
tinues to hold the opinion that restraints 
are necessary on diversification by the 
Bell regional holding companies. 

Greene is quoted in a Washington Post 
interview as saying that he believes that 
the break-up of AT&T had become inev- 
itable — by legislation or Federal Com- 
munications Commission action, if not 
through antitrust court proceedings. 
Among benefits, he says are a wider 
choice of equipment and services for the 
public and lower long distance rates re- 
sulting from competition. 

While saying he does not wish “to mini- 
mize the complaints that people have” 
about service, equipment and confusing 
choices among available alternatives, 
Greene adds that people who emphasize 
problems they are facing are overlooking 
the benefits of divestiture. Among these 
he includes the ability to obtain a tele- 
phone “much more cheaply than you 
could when AT&T had a monopoly" and 
only rentals were available. 

Questioning complaints about broken 
equipment, he says his experience is that 
telephones “don't break that easily.” And 
when they do, he continues, people have 
little trouble finding out where to have 
repairs made. 

Greene is sticking to his guns with re- 
gard to restrictions on entry by the re- 
gional holding companies into non-reg- 
ulated activities not directly related to 
telecommunications. Stressing the goal of 



continuing to provide reliable basic ser- 
vice at reasonable rates, he says allowing 
the operating companies to undertake 
“more exotic ventures” could lead to tele- 
phone service becoming “a backwater” 
that fails to attract “the attention and cap- 
ital” it should. 

Four DBS applicants 
get interim OK 

The Federal Communications Commis- 
sion (FCC) has acted favorably on four 
second-round applications for authority to 
construct interim direct broadcast satellite 
(DBS) systems. It granted the applications 
of Hughes Communications Galaxy, Inc., 
a Hughes Aircraft Co. subsidiary, to 
provide service from two satellites — each 
designed to deliver 16 channels to half the 
continental United States (half- 
CONUS) — and of Advanced Communi- 
cations Corp.. National Christian Net- 
work and Satellite Syndicated Systems, 
Inc., to provide service from two satel- 
lites, each of which is to deliver six chan- 
nels to half-CONUS. 

The grants do not include launch or op- 
erational authority, do not assign frequen- 
cies or orbital positions for any satellite 
and specify that the applicants must begin 
system construction “with due diligence" 
as defined in the commission’s rules. 

The FCC said orbital positions and 
channels will be assigned to each permit- 
tee after it has demonstrated compliance 
with the initial phase of the due diligence 
requirement, on a first-come, first-served 
basis. The commission added that it will 
process additional DBS applications after 
6 months, until a mutually exclusive situa- 
tion arises, on the same basis. 

The commission in the same order gave 
National Exchange, Inc. and Satellite De- 
velopment Trust 45 days to amend their 
applications to conform with FCC con- 
cerns over certain proposed technical 
specifications. It also returned as in- 
complete and unacceptable for filing the 
application of Space Communications 
Service. 

Air-ground service 
gets a reprieve 

Acting on the day it was scheduled to 
expire, the Federal Communications 
Commission (FCC) has granted a 1-year 
renewal of an authorization to Airfone, 
Inc. to continue providing air-ground ra- 
diotelephone service on an experimental 
basis. The commission earlier had decided 
not to allocate available frequency space 
on a permanent basis for the service (Gen. 
Docket 83-30). 

The notification by the FCC's office of 
science and technology gives Airfone a 
go-ahead to continue operating its stations 
for 1 year — a move that prompted Jack 
Goeken, president of the company, to 
voice relief. He said the change of heart by 
the commission “is going to give us 
Continued on page 21 
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May your heart be lifted by the spirit that is Christmas. 
With warmest wishes for a joyous holiday season. 

"Ftellabs 





How to make a 

happy when 

state-of- 



Offer her a complete selection of high technology 
products from over 500 leading manufacturers. 

Keep her informed about the very latest in trans- 
mission and subscriber-carrier products, access 
charge measurement terminals, digital central 
office protection, executive work stations and more. 

Provide her with a personal account representative 
who will respond quickly to her every request. 
Should she need more specific product information, 



put her in touch with the right people for 
the answers. 

GTE Supply can make you happy, too, when your 
needs are in outside plant, central office, cus- 
tomer premise, or data products. Just think of us 
as a one-stop-shopping center for state-of-the-art 
equipment with a national distribution system that 
can deliver anywhere in the U.S. fast... with 
99.7% accuracy. 




m 

herTieeds are 

the-art. 



Couple this with over 30 yearsf experience in the 
telecommunications business, and you have a 
strong, competitive high-technology resource 
as close as your telephone. 

Whether it’s a complete PABX or data system, 
the latest in modems, or a spool of wire, call GTE 
Supply today and find out just how easy it is to 
do business with us. GTE Supply, Salt Lake 
International Center, Lakeside Plaza 2, 5225 
Wiley Post Way, Salt Lake City, UT 84116, 

(801) 537-5200. 



1 - 800 - 433 - 4837 * 

^Except in Maine, Alaska, Hawaii, and Puerto Rico 



We make a tough business 
easier for you." 

OB GTE Supply 
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How to Make a Molehill Out of a Mountain 



For just a penny a message the Bank of Illinois Carrier 
Access Billing System (CABS) will handle the mountain 
of paperwork carrier access creates. 

Easy set-up and maintenance 

The nice thing about our CABS service is that it does 
everything for you. 

We provide the hardware and the software. We handle all 
the tariffs, file maintenance and bill generation. 

All we need from you is your billing data each month . . . 
and we’ll even help you gather that. 

Fast, concise billing 

With CABS, your bills go out complete and on-time every 
month, just like clockwork. 

CABS includes bills for each interexchange carriei, back- 
up and audit repons, joint provisioning, and NECA repons. 
Penny per message processing 
The cost of CABS service from Bank of Illinois is just 
a penny per message processed.* 

There are no “conversion” charges or “start-up” fees. 

CABS Software: The billing system you can buy. 

CABS is also available as software compatible with IBM 
mainframe computers. 

Like CABS service, CABS software features easy data 
entry through on-line CICS programs, table-driven tariff 
and COBOL language. 

For more information... 

Bank of Illinois’ CABS can help you make a molehill out 
of a mountain of paperwork for less cost than any other sys- 
tem on the market today. 

For more information on CABS service or software, con- 
tact Linda Myers, Bank of Illinois Data Processing Depart- 
ment, 100 West University Avenue, P.O. Box 128, 
Champaign, Illinois 6 1 820, or call 2 1 7-351-6589. 

Available as a penny per message service... or as a 
software package you can buy. 

^Minimum billing: $ 125.00/Month 




Bank of Illinois 

Member FDIC. 
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Continued from page 16 
enough time to show that there is a real 
public need and benefit for this service” 
(Telephony, Dec. 3. p. 16). 



Washington Round-Up 

Pay phone plea. The FCC has been asked 
to rule that specified state regulations and 
local carrier tariffs governing the intercon- 
nection of customer-provided coin tele- 
phones to the network are unlawful and 
invalid under commission decisions. The 
petition for a declaratory ruling filed by 
the Universal Payphone Corp. refers spe- 
cifically to state regulatory decisons in Ar- 
izona and Minnesota. The FCC has called 
for comments on the petition by Jan. 7, 
1985. and for replies on or before Jan. 21. 
For further information about the pro- 
ceeding. contact Patrick Donovan of the 
FCC staff at (202) 634-1832. 

Waiver for Ameritech. . .The Ameritech 
operating companies have asked the DOJ 
to back their request for a waiver from the 
AT&T consent decree judgment allowing 
them to offer non-tariffed billing services 
to domestic communications providers. 
The companies seek to provide monthly 
invoices to customers, without indication 
“of any connection with Ameritech or its 
affiliates.” Ameritech said it has dis- 
covered a need for improved billing ser- 
vices through provision by its operating 
companies since last January to various 
interexchange carriers. 

. . .and Northwestern Bell. The FCC is 

seeking comments on a filing by North- 
western Bell for approval of supplements 
to its capitalization plans for its Computer 
11 subsidiary for it and other vendors to 
sell telephone company services on a 
commission basis. The company asked 
for interim approval of the sales agency 
program so its subsidiary may begin sell- 
ing network services as soon as at least 
five non-affiliated sales agents have been 
designated. The telco filed the request fol- 
lowing action by the FCC granting the 
Ameritech. BellSouth and Nynex operat- 
ing companies partial waivers of the pro- 
hibitions against joint marketing by former 
Bell operating entities and their Computer 
II subsidiaries through sales agency pro- 
grams. The commission has called for 
comments on the request by Dec. 21, with 
reply comments due by Jan. 4. 1985. 

United Telecom report. NARUC has pub- 
lished a report. United Telecommunica- 
tions, Inc. Data on Manufacturing, 
Supply and Service Affiliates for 1983. 
The 59- page report contains a description 
of United Telecom and its subsidiaries; out- 
lines the company’s income statements and 
balance sheets: provides information on its 
stock transactions and accounting policies, 
and includes data on United Telephone 
System, Inc. Copies of the report may be 
obtained from NARUC, P.O. Box 684, 
Washington, D.C. 20044 for $5.50 (plus 6% 
sales tax for District of Columbia pur- 



chasers), with no postage charge if pay- 
ment accompanies the order. 

Hearing aid compatible phones. The FCC 

has issued a public notice intended to re- 
mind parties of their responsibilities and 
rights under the Telecommunications for 
the Disabled Act of 1982, under w hich the 
commission published implementing reg- 
ulations early this year. Those rules estab- 
lished standardized specifications for 
determining whether a telephone is hear- 
ing aid compatible, enumerate locations 
where compatible telephones must be 
available and require that telephone pack- 
aging be labeled or otherwise inform 
consumers of hearing aid compatibility 



requirements. Congress in the law dele- 
gated to state regulatory commissions re- 
sponsibility to enforce requirements 
which take effect Jan. 1, 1985 that tele- 
phones at certain locations be compatible. 
The FCCs notice is intended to inform 
those with a responsibility to maintain 
hearing aid compatible phones at specified 
locations, make sure state regulatory of- 
ficials are aware of their enforcement re- 
sponsibilities, call the attention of 
manufacturers and retailers of telephones 
to their duties concerning telephone pack- 
age labeling and inform consumers of their 
rights. Further information is available by 
calling Carl Gold at (202) 632-4887 or Jac- 
queline Holmes at (202) 632-4890. 



at Mark Telephone Products, Inc. for your 
underground junction box needs 

The Mark Model 230 Underground Junction Box provides for quick 
and reliable terminations. 

Nine plugged cable entrance ports, a talk pair, and a pressure testing 
valve are provided. The Model 230 contains a 25 pair wirewrap con- 
necting block connected to a fifteen foot, 25 pair 22 gauge PIC cable. 
Extension arms are available for mounting transducers and manifolds. 



For information call 
(800) 621-4215 
except California 



Mark Telephone Products, Inc. 

5122 Calle del Soi • Santa Clara, CA 95054 • Telephone: (408) 727-8815 
Telex: 176445 MARKTEL SNTA 

Check No. 10 on Reader Service Card 
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Continued from page 13 
“about $700 million (U.S.),” more than 
double last year’s $340 million, which was 
more than double the 1982 figure. 

He spoke at the headquarters of the 
Canadian company’s rapidly expanding 
U.S. subsidiary — Northern Telecom, 
Inc. — in Raleigh, N.C., where the com- 
pany had gathered about 125 security ana- 
lysts from the U.S. and Canada for a 
conference Nov. 27-28. He was one of 
about a dozen Northern Telecom ex- 
ecutives whose presentations gave a com- 
posite picture of burgeoning sales and high 
future promise for the company. 

Fitzgerald teamed with Donald A. 



Noble, executive vice president/finance & 
administration of the Canadian parent 
company, for the opening presentation, 
which was the piece de resistance of the 
conference. Fitzgerald recounted the 
company’s initial thrust into the U.S. mar- 
ket in 1971, when it established the U.S. 
subsidiary and its first U.S. manufactur- 
ing plant. 

That year revenues from the U.S. oper- 
ations amounted to about $35 million (Ca- 
nadian) and represented about 7% of 
Northern’s consolidated revenues. This 
year, in contrast, revenues from U.S. op- 
erations represent about 62% of North- 
Continued on page 24 



Northern Telecom Limited 


U.S. Revenues (millions) 




C$ 


US$ 


1984 (9 months) 


1,835.7 


1,423.5 


1983 


1,856.1 


1,505.6 


1982 


1,462.2 


1,186.5 


1981 


1,052.1 


878.5 


1980 


793.7 


675.3 


1979 


754.4 


644.9 


1978 


426.8 


374.1 


1977 


197.2 


186.8 


1976 


114.5 


114.4 


1975 


91.9 


90.6 


1974 


102.2 


104.7 



Table shows acceleration of Northern Telecom’s U.S. revenues from 1974 to 1984 
in Canadian and U.S. dollars. 



DMS Switching Revenues 
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Northern's biggest revenue producer has been their DMS digital central office 
switching line. Chart shows consolidated DMS revenues for the entire company 
in Canadian dollars. 




stabilizer is 
an environ- 
mentally safe 
stabilizer that dries, 
strengthens, and bonds soil 
into useable backfill; it is 
compactable within 45 
minutes and strong enough 
to support traffic in just 
two hours. All of this 
without settling. 

Backfill stabilized with 
Perma-Soil: 

• Retains its shape and size, 
regardless of changes in 
groundwater table. 

• Can be covered almost 
immediately with a concrete 
or asphalt cap if required. 

• On road jobs, it allows 
repairs to be com- 
pleted faster, with 
traffic lanes 
reopened in 
short 
order. 






For more 
information 
on Perma-Soil 
stabilizer, call your 
nearest Ditch Witch 
dealer today. 
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The all new Ditch Witch 1025sk 



Introducing the Sidekick: a compact 
backhoe/loader that delivers 
exceptional performance on both ends. 



The higher the technology, the higher the perfor- 
mance. 

And nothing proves that point better than the 
all new 1025sk from Ditch Witch. It’s designed to 
be compact and maneuverable, yet highly productive, 
too. It features a heavy-duty 10-foot depth backhoe, 
and a 2,500-pound operating capacity loader: both 
are designed to deliver exceptional performance. 

Rigid frame, four-wheel drive and four-wheel 
coordinated steering help you get into confined work 
areas. In fact, the compact Sidekick is less than 8- 
feet high. Controls are easy to operate, and a unique 



side-engine location means excellent visibility in 
all directions. 

The 1025sk’s 35-HP-class engine balances power 
and economy; it’s tough enough to work hard long 
hours, compact enough to haul with a pickup truck.* 
It’s backed by a one-year or 1,000 hour warranty, 
and competitive financing is available. 

For more information on how the new 1025sk 
can meet your day-to-day backhoe/loader needs, visit 
your local Ditch Witch dealer. Or call TOLL-FREE 
800-654-6481. The Charles Machine 
Works, Inc., P.0. Box 66, Periy Oklahoma 
73077-0066. 



‘Check state and local regulations concerning appropriate towing vehicle size and specifications for your area. 

Ditch 
— Witch 

Worth more, every day. 
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Continued from page 22 
ern’s consolidated revenues, or $2.6 
billion (Canadian), Fitzgerald said. He 
added that the company now has 14 man- 
ufacturing plants and 15 research and de- 
velopment laboratories and employs 
about 19,000 people — up 20% over last 
year — in the U.S. 

Looking ahead to 1985, the Northern 
Telecom president said the aim is to 
achieve 20% to 25% growth in consoli- 
dated revenues and net earnings per com- 
mon share. He added, “It is obvious that 
central office switching should again lead 
the way as our strongest revenue growth 
area.'’ 

Noble provided closer perspective on 



the recent performance of the company's 
various product lines. For 1984. he said, 
central office switching will likely be up 
55% to 60% over last year, representing 
more than 40% of consolidated revenues; 
in 1983 it was 36% of consolidated reve- 
nues. The business communications sys- 
tems segment, he said, is likely to rank 
second in growth this year, with revenues 
up 37% for the first nine months- of 1984 
compared with the same period in 1983. 

Sales of transmission equipment and of 
terminal equipment each should produce 
a 5% to 10% increase in revenues for 1984 
over last year, he said. 

In a question-and-answer period, 
Fitzgerald was asked how long he ex- 



SPECIAL REPORT 1 



Equal Access: Questions In The 
Interexchange Carrier Industry 



Equal Access; What is it? . . . 
Blessing or curse? . . . What is 
Feature Group D? . . . What is 
presubscription? . . . What is 
10XXX dialing? . . . Does it 
truly make the Interexchange 
Carrier (IC) competitively equal 
to AT&T? . . . How will it 
affect the subscriber? . . . What 
marketing opportunities does it 
create? . . . What are the finan- 
cial considerations? . . . Can 
Equal Access be provided to all 
users regardless of type of IC or 
BOC switching equipment? 

These are just a few of the 
questions originating from the 
deregulation, divestiture and 
implementation of the Modified 
Final Judgement. Proper under- 
standing of these questions will 
give the individual IC the 
knowledge to succeed in an 
already competitive 
environment. 

What is Equal Access? 

Equal Access is the provision of 
access services by the operating 
companies to the IC’s which are 
to be “equal in type, quality 
and price” to the access services 
provided to AT&T. In other 
words, Equal Access will allow 



the subscriber to access the 
Preferred Interexchange Carrier 
(PIC) by 1 + dialing, instead of 
dialing the awkward 7 digit 
numbers and personal identifi- 
cation numbers now used. 

The technology which will 
provide true “equal” access to 
the various toll carriers is now 
here and is compatible with all 
switches used by the IC’s and 
BOC’s. 

DIGITECH Communications is 
pleased to announce the publi- 
cation of a series of in-depth 
reports prepared by our Equal 
Access specialists. Equal Access 
Special Report 1 is now avail- 
able at no charge. To receive 
your free copy, simply circle — 
on the Reader Response card or 
call our toll free number 
1-800/824-0437. 




DIGITECH Communications, Inc. 

914 Bob Wallace Avenue SW 
Huntsville, AL 35801 
1-205/533-5941 
1-800/824-0437 

A Subsidiary of DIGITECH, Inc.. St. Louis, MO 
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pected the kind of growth Northern has 
been experiencing in central olfice equip- 
ment to continue. He replied that it “can't 
be expected go on forever," and looking 
toward the day that it will level off, North- 
ern is making strong plans to move into the 
international market with particular em- 
phasis upon the United Kingdom and 
Japan. 

Fitzgerald said he expected Northern's 
DMS digital switch “will be a stalking 
horse at British Telecom, and also proba- 
bly with Nippon Telegraph & Telephone 
when that system goes private next 
spring.” 

Cincinnati Bell 
promotes four execs 

Cincinnati Bell Inc. has announced sev- 
eral executive promotions which will take 
effect Jan. 1. 

President Dwight H. Hibbard also has 
been elected chairman and chief executive 
officer of the corporation and its largest 
subsidiary, Cincinnati Bell Telephone. 
Dennis J. Sullivan Jr. , executive vice pres- 
ident of Cincinnati Bell Inc., has been 
named president and chief operating of- 
ficer of the telephone company. 

Raymond R. Clark, president of Cincin- 
nati Bell Enterprises, and John T. LaMac- 
chia, president of Cincinnati Bell Informa- 
tion Systems, also were elected vice 
presidents of the parent organization, Cin- 
cinnati Bell Inc. 

Anixter to distribute 
TIE gear in Canada 

Anixter Communications Canada will dis- 
tribute a selection of telephone products 
from TIE/communications Canada, Inc. 

Among the products to be distributed 
are the Smart Set, the Econ-o-key, the 
Homefone and the Businesscom 308 and 
516. 

Anixter Communications Canada, a 
unit of Anixter Bros., Inc., Skokie, 111., 
supplies equipment to the cable television 
and telephone industry in Canada. 

SB8 Skyline offers 
universal travel access 

Subscribers to the SBS Skyline Long Dis- 
tance travel feature were able to make 
interstate telephone calls between any 
two points in the 48 contiguous United 
States as of Nov. 15. Puerto Rico, U.S. 
Virgin Islands and all major metropolitan 
areas of Canada can also be reached with 
this network. 

SBS is based in McLean, Va. 

AT&T-IS inks agreement 
with United Technologies 

AT&T Information Systems (AT&T-IS) 
and United Technologies Building Sys- 
Continued on page 26 
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☆☆☆☆ NOW ☆☆☆☆ 

EQUAL ACCESS FOR ANY 



C.O. 




Let TCI Solve your equal access problems with our new Equal Access Adapters. TC I s new 
Equal Access Adapter will allow any C.O. to have equal access capability, from the class 5 
originating office to the Inter-exchange Carrier. This can be accomplished without costly 
modification to your existing equipment. The TCI Equal Access Adapter wires between the 
carrier facility and the outgoing/incoming E & M trunks. Each circuit has its own “on board” 
processor, MF receiver, and MF sender. Twelve (12) position cage mounts in standard 19, 
23, or 27 inch relay rack. 



* Receives calling/called numbers in 
TSPS format. 

* Called number can be received DP or 
MF from the originating office. 

* Looks up calling number and adds class 
mark to identify which Inter-exchange 
carrier the subscriber has chosen or 
sends routing information before the 
calling/called numbers. 

* If 1 0 XXX has been dialed, the class 
mark of that inter-exchange carrier will 
be sent automatically. 

* Remote administration allows changes 
to be made from a centralized location. 

* Sends Feature Group “D” and routing 
information when required. 

(^Originating office) 

(** Inter-exchange carrier) 

See us in New Orleans, Booth 3048 



** Converts Feature Group “D” format to 
any format your equipment requires. 

** Ensures correct amount of digits 
before sending an acknowledgement 
wink. 

** Add or delete area code of calling 
number if required. 

** Verify all subscriber numbers before 
forwarding calls. 

** Convert ANI numbers to PIN numbers 
if required. 

TCI 

TEL CONTROLJNC. 

P.O. Box 4031 

HUNTSVILLE, AL 35815-4031 
PHONE (205) 881-4000 
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Continued from page 24 

terns Co. have formed a partnership to 

market and provide shared information 

services to tenants, owners or developers, 

and managers of multi-tenant commercial 

buildings. 

The partnership is known as ShareTech 
and was formed by subsidiaries of both 
companies. It will be located in Parsip- 
pany, N.J., and will be comprised initially 
of approximately 170 employes from 
AT&T-IS and United Technologies Build- 
ing Systems. 

ShareTech will own the common equip- 
ment, processors and terminals in the 
buildings in which service is provided. 
Tenants will pay monthly charges for the 



services which will include the use of ter- 
minal equipment, common equipment and 
software for their internal and external 
communications and information pro- 
cessing needs. Additional services will in- 
clude customer training, consulting 
services and on-site staff support. 

Honeywell announces 
Synertek layoffs 

Honeywell Inc. is laying off 1000 em- 
ployes at its merchant semiconductor sub- 
sidiary, Synertek Inc. , and also is planning 
to sell the business. 

The layoff affects the majority of the 



subsidiary’s 1200 U.S. workers at facili- 
ties in Santa Clara and Santa Cruz in Cal- 
ifornia. Employes will receive separation 
pay through Dec. 31 and additional bene- 
fits will be paid according to length of ser- 
vice. 

The company also is laying off a sub- 
stantial number of its 500 employes in Sin- 
gapore. There will be no layoffs at the 
Synertek facility in Bangkok, Thailand, 
where packaging and subcontract work 
will be handled while the business is being 
offered for sale. The company’s design 
center in Munich, West Germany, also 
will not be affected. 

Honeywell acquired Synertek from pri- 
vate investors in 1978. In 1982 the com- 
pany’s major market, integrated circuits 
for consumer electronics, declined se- 
verely. The company also had little suc- 
cess in penetrating high-performance 
industrial markets. 

Eagle Plains Hotel 
to add SED Skyswitch 

The Eagle Plains Hotel, located just south 
of the Arctic Circle in the Yukon, will be 
the first location to install a two-way satel- 
lite communications system called Sky- 
switch. 

The system, designed, manufactured 
and marketed by SED Systems, Saska- 
toon, Saskatchewan, connects with the 
office telephone to provide voice and data 
satellite communications for private net- 
works. The first system will link McNevin 
Construction Ltd. of Saskatoon with their 
hotel complex at Eagle Plains. 

The Eagle Plains Hotel serves as the 
communications center for oil exploration 
crews, pilots, truckers, trappers and pros- 
pectors. Facilities for the highway crew 
are built into the hotel complex which also 
houses the area’s emergency center. 

The hotel is currently served by radio- 
telephone linked to the telephone system 
in Fort Nelson, British Columbia, by ap- 
proximately 20 radiotelephone stations. 

The terminals for the new system are 
scheduled for installation in the spring of 
1985. The master unit will be located at 
Saskatoon with the remote terminal lo- 
cated at the hotel. Additional remote units 
can be added if necessary. The initial sys- 
tem will use a single voice channel but can 
be expanded to as many as 64 channels if 
necessary. 

Tele-Engineering 
completes FO project 

Tele-Engineering Corp. has completed 
the installation of fiber optic cable for 
Computervision Corp. 

The installation was the second phase 
of a project that interconnects telephone 
switching equipment in five locations at 
the company’s headquarters in Bedford, 
Mass. The value of the contract was not 
disclosed. Tele-Engineering, Boston, 
provides cable, and microwave systems, 
services and products. 
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A LITTLE FREE 
ADVICE ABOUT 
FIBER OPTICS. 




For Grass Wiley Group, our fiber optics technology passed its 
first real world test at Lake Placid. WWELINK® entered production. 
Systems went into Epcot and Sarajevo. Solved the complex distri- 
bution needs of the Democratic National Convention and served as 
the hook-up between ABC and the International Broadcast Center. 
The world watched the ’84 Summer Games thanks to our opto- 
electronic expertise. 

If you’re one of those forward thinking types looking to fiber 
optics as tomorrow’s broadband communications standard, we’ve 
got something for you. And, it’s free. A carefully designed slide rule 
to calculate estimated system performance or allowable loss 
budget. Send your request, on your letterhead, to the address listed 
below. We’ll send you this handy tool almost at the speed of light. 




The Grass Valley Group Inc.® 

Wavelink Department, 13024 Bitney Springs Rd., Grass \&lley, CA 95945 
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From now on 
LOCKBAR M Fastening 
will make the difference in 
how you judge splice cases 




LINE PROD 
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We make the difference. 



LOCK BAR Fastening now makes the best splice case 
available even better. That's because this revolutionary 
new tastening system eliminates the need to individually 
assemble nuts and bolts to close the PREFORMED Splice 
Case. 

The LOCKBAR System consists of front and back bars 
that fit into the Splice Case flange. The back bar has 
factory assembled bolts and nuts. The front bar has 
keyholes that accept the bolt assemblies on the back 
bar. Once the bars mate through the flange, it's simply 
a matter of locking the nuts into the keyhole and 
tightening them down in sets. 

LOCKBAR Fastening does not alter Splice Case 
dimensions or benefits. It does not alter previous 
catalog numbers. 



Other PREFORMED Splice Case Benefits 
Remain Unchanged 

• For normal use overhead, underground; 
with carrier systems, fiber optics, 
as a vault closure or a 
building closure. 



Back 
LOCKBAR 
Fastener 
(with factory 
assembled 
bolts and 
nuts) 



Strong and dependable regardless of environmental 
extremes. 

LOCK-Tape Sealing develops a gasket-like seal that 
provides strong cable pull-out strength and keeps air 
in and water out. 

Easily applied and re-entered without a special kit. 
Available with a variety of end plates and in various 
sizes including a new 45" Super Stretch length. 

Ask for the free "How to Judge a Splice Case" 
brochure and judge for yourself: PREFORMED LINE 
PRODUCTS, P.O. Box 91129, Cleveland, Ohio 44101, 

(216) 461 5200. Check No. 16 on Reader Service Card 



Front 
(Keyhole) 
LOCKBAR 
Fastener 



LOCKBAR 
Fa stening Puts 
the Fast back into 
Fastening! 
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1 Woodbridge Center, P.O. Box 700, Woodbridge, NJ 07095 
Tel. (201) 636-5500/Telex 138-935 



A Unit of The Penn Central Corporation 
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AS WE SEE IT 



A call is a call is a call 

ON THE rough road leading toward cost-based prices, the 
telecommunications industry cannot escape the heat of cus- 
tomer wrath nor always disclaim responsibility for generating 
some of it. The term access charge , for example, backfired 
and delayed the very remedy that many industry leaders 
desire. Now, the term is fading in favor of other terms sup- 
posedly more palatable to customers. 

But a new term, dial tone charge , is waiting in the wings. 

At least one company, Chesapeake & Potomac Telephone 
Co., hopes to sell dial tone in West Virginia. The cost of 
providing dial tone is a separate part of a local measured 
service (LMS) plan currently before the state’s Public Ser- 
vice Commission. If the plan is approved, every customer 
will pay a fixed monthly charge for dial tone and pay addi- 
tionally for one of several optional calling plans. 

For the record, we as consumers favor LMS. TELEPHONY 
has publicized LMS extensively and will continue to do so for 
as long as the subject interests the industry. Moreover, we 
live and work in Illinois Bell’s Chicago territory where LMS 
long has been established. 

But we don't buy dial tone. If Illinois Bell tried to sell it, 
Chicago consumers would tell the company exactly where to 
put it or, possibly, opt for service without dial tone. Illinois 
Bell, however, offers a neat, reasonably understandable se- 
ries of separately charged Call-Paks plus a monthly service 
charge. It seems equitable and makes sense. 

Selling dial tone does not make sense. It’s like asking for an 
admission fee at the door of the supermarket, the ploy of a few 
cut-rate establishments that flit like moths through the retail 
scene. 

Most merchants understand that customers come to them 
to buy merchandise. And the butchers of this world are too 
smart to separately ring up the cost of gristle for the customer 
who is buying steak. 

As we see it, dial tone, ringback tone, busy tone and the like 
are telecommunications “gristle” that customers won’t buy. 
They come to carriers to make calls — local calls, long dis- 
tance calls, custom calls, data calls, video calls. . . .And they 
will pay for calls, although they sometimes will want to haggle 
over the price. 

But they won’t forget that a call is a call is a call. And 
carriers who forget do so at their own peril. □ 
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THE, WORLD’S LEADING 
PHONE-LINE DIAGNOSTICIAN 
NOW MAKES HOUSE CALLS. 

Now there’s even more reason why you should have 4TEL: 
Station Test 

In testing subscriber lines, 4TEL has always told you 
whether a problem is station related or plant related. Now 
Station Test— the latest in a series of enhancements to the 
basic 4TEL system— takes you inside the subscriber’s phone. 

It helps you identify faults in both rotaiy-dial and pushbutton 
telephones, without dispatching craft 

By enlisting the customer’s help in checking out the 
instrument through a simple dialing sequence, Station Test 
will tell you if the fault is in the phone. Back at the service 
center on the 4TEL display, functional and parametric test 
results zero in on problems in the phone’s dialing capability. 

If it’s your company’s phone, you know what has to be 
done to repair it If it’s your customer’s phone, you save a 
dispatch. With more and more people buying their own 
phones, those saved dispatches alone can pay for Station Test 
in a matter of months. 

Find out more by calling Jane Foreman at Teradyne, 
1-312-940-9059. Or write: Teradyne, 1405 Lake Cook Road, 
Deerfield, Illinois 60015. 
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DCRIS: 
operating 
in today's 
paperless 
environment 
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All of Contel’s records, paper forms and miscellaneous documents have been 
gathered into one interactive database, which coupled with the appropriate 
hardware, is known as a Distributed Customer Records Information System. 



THE TELEPHONE Operations 
Group of Continental Telecom, Inc. 
(Contel), Atlanta, serves more than 2 
million customers in 37 states. Its far 
flung service areas include sparsely 
populated rural areas, small towns 
and rapidly growing urban areas. 

The variety of its service areas, 
along with the rapidly changing tech- 
nology of the telecommunications in- 
dustry, increased competition and 
ever increasing customer demands 
for new service, features and ca- 
pabilities made Contel aware of the 
need for a better method of record 
keeping and paper handling. A sys- 
tem was needed that would not only 
meet customer needs and company 
requirements, but improve record ac- 
curacy and personnel productivity. 

Contel decided that the most effi- 

THE AUTHOR 
Ed Hazelwood is 
Design & Conversion 
Analyst-DCRIS for 
Contel Service Corp., 
Atlanta, a unit of 
Continental Telecom. 
Inc. 



cient way to meet this need was to 
identify and capture all records, pa- 
per forms and miscellaneous docu- 
ments necessary for daily business 
office and service center operation in 
one interactive database. 

This database, coupled with the 
appropriate hardware, would be- 
come a Distributed Customer Rec- 
ords Information System (DCRIS) 
enabling Contel to establish the ser- 
vice office of tomorrow. Information 
would be available to perform dis- 
crete business office and service cen- 
ter functions. 

Business office functions would in- 
clude cash collection, treatment, bill- 
ing inquiries, manual and automatic 
billing adjustments, and service order 
processing. Service center functions 
would include: service order process- 
ing, automatic assignment of central 
office equipment, automatic assign- 
ment of outside plant equipment and 
mechanized trouble reporting. 

A computer oriented system like 
DCRIS requires a great deal of plan- 
ning. By acquiring a complete under- 
standing of the activities of the 
service representatives, cashiers, 
line assigners, test/dispatchers, and 
trouble repair clerks, and basing all 
decisions on their needs, Contel was 
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'To make the system as user friendly 
as possible, either a training mode or 
a production mode may be used. The training 
mode provides prompting information 
to assist the user through 
an unfamiliar function/ 



able to configure the system to yield 
maximum benefits. Most impor- 
tantly, the system eliminates the need 
for duplicate records and provides for 
instant updating of all related records 
in the database. Additionally, by en- 
forcing standards in equipment item 
identification, the data capture meth- 
ods eliminate record inconsistencies 
and provide a means of security con- 
trol for the record entries. 

Users interact with the system 
through terminals and are restricted 
to specific transactions by means of: 

• user identification (ID) numbers; 

• user passwords; 

• transaction processes; 

• validation processes; and 

• privilege levels. 

The sign-on procedure includes 
identification of the user to the sys- 
tem. The user is identified both by the 
user ID and the user password. Any 
function can be performed as long as 
the user knows the equipment entry 
format and is authorized to perform 
the specific function. However, the 
supervisor may impose restrictions 
on a user by privilege level, business 
office, work force or number of trans- 
actions allowed. 

To make the system as user 
friendly as possible, either a training 
mode or a production mode may be 
used. The training mode provides 
prompting information to assist the 



user through an unfamiliar function. 
Once familiar with the function, the 
user can bypass the training instruc- 
tion screens. 

The system currently runs on Hon- 
eywell DPS-6/76 minicomputers. A 
typical database contains records for 
approximately 50.000 customer ac- 
counts. Communicationsbetween 
user terminals at the service office 
sites and a centrally located DPS-6/76 
minicomputer are transmitted over 
the Contel network using the stan- 
dard X.25 protocol. The network is 
capable of operating at either 9.6 kilo- 
bits per second (kb/s) or 56 kb/s, and 
links all 13 host sites to service offices 
and Contel's three Regional Data 
Centers to each other. 

The existing network stretches 
from Minnesota to Texas, and from 
Maine to California. It was designed 
with Contel’s future needs in mind 
and can easily handle several million 
packets of data per month. The termi- 
nals in the local offices communicate 
with the host computers through 
Model 120 statistical multiplexers 
from Digital Communications Asso- 
ciates (DCA) connected to DCA 355 
network processors and Northern 
Telecom SL-10 packet switches. 

Record conversion 

The conversion from the paper sys- 
tem to the totally mechanized system 



was accomplished in a step by step, 
or building, process. 

Business office, service center, 
outside plant records and other 
source documents are captured by 
various data capture programs, and 
loaded into the database in three dis- 
tinct phases (Table 1). 

Since Phase I information is the 
foundation of the database, it is es- 
sential that the paper records and all 
source documents used to load the 
database be corrected before the con- 
version. 

Database input comes in part from 
the billing system. Contel obtained 
existing information from the Re- 
gional Data Center that was used to 
load the database, as well as the data 
and reports used to check informa- 
tion prior to loading. A telephone 
good-number listing and a directory 
name listing provided much of the in- 
formation. 

The line/number card information 
for Phase II is captured by microfilm- 
ing the cards in the service office and 
then keying the information onto 
magnetic tape. This process is per- 
formed by one of Contel’s con- 
tractors, whose keying personnel are 
furnished guidelines for each office 
and make many entries automat- 
ically. This saves many hours of man- 
ual entries that would otherwise be 
required of local office personnel. 
Once the line/number card data is 
loaded into the system, the entire ro- 
tary or tub file can be removed from 
the service office, freeing floor space 
for other use. 

The information loaded in Phase 
III enhances the information pre- 
viously loaded in Phase II by provid- 
ing more detail for carrier systems, 
cross connect boxes, remote 
switches, and local or isolated cable 
and pair information. It also includes 
the serving terminal locations for the 
customer premises served and de- 



Table 1 

Records converted and loaded into DCRIS for each phase 


Phase 1 


Phase li 


Phase III 


1 . Business office identification 


1 . Line equipment items 


1. Serving terminal details 


2. Central office identification 


2. Classes of service 


2. Cross connect boxes 


3. Telephone numbers 


3. Telephone numbers 


3. Subscriber carrier systems 


(by thousands group) 


(by hundreds group) 


4. Centralized carrier systems 


4. Billing exchange numbers 


4. Switch features 


5. Carrier concentrator systems 


5. Map tags 


5. Line treatment types 


6. Remote switches 


6. Truck tags 


6. Subscriber carrier systems 


7. Cable leads 


7. Work force identification 


7. Cable pair main frame terminations 


8. Local and isolated cables 


8. Directory name listings 


8. Auxiliary equipment 




9. Line/number card information 
10. Left-in facilities records 
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The line/number curd 
rotary or “tub" file is a 
thing of the past with the 
new system. 



tailed information regarding the serv- 
ing terminal. 

Functions, capabilities 

Phase I has seven functions and ca- 
pabilities. 

Service orders. Phase 1 provides for 
on-line entry, modification, assign- 
ment, dispatch and completion of all 
types of service orders, with edits at 
every step to assure entries are accu- 
rate. To save keystrokes, only mini- 
mum information entry is required 
for all order processes, and default 
values are provided for many routine 
entries. The system also maintains 
control of telephone numbers and in- 
formation about all pending orders, 
including held orders. This informa- 
tion can be accessed by many para- 
meters. such as associated job orders 
or the reason for held order status, 
including those held for customer ac- 
tion. Data regarding completed order 
activity is retained for a minimum of 
30 days, but it can be retained longer 
when necessary. 

Work load. The system monitors 
work load by work units assigned to 
each work group, and allows daily 
scheduling of order activity up to an 
established limit. However, super- 



visors have the ability to provide this 
limit on a day-to-day or order-by- 
order basis. 

Customer billing. Customer billing 
is rendered on the basis of transmit- 
ted DCRIS service orders and toll 
calls processed at the billing center. 
Even though all billing is done at one 
of the regional centers, order activity 
is current within 1 to 3 days. The 
system provides an on-line display of 
the customer’s current and prior bills, 
and can initiate toll adjustments that 
automatically compute tax, credit the 
customer, print out a report for toll 
investigation and generate an adjust- 
ment approval form. 

Customer directory listing. Users 
can display the customer's current di- 
rectory listing, as well as the type of 
service and equipment. 

Credit history. The system can dis- 
play active or inactive credit history 
and permits on-line modification. In- 
active credit history is normally re- 
tained for 1 year, but longer or shorter 
retention periods are possible. 

Account payments. Final account 
payments are displayed and the sys- 
tem maintains a register of all treated 
accounts with instantaneous updat- 
ing of all payments and adjustments 



entered in the service office. The reg- 
ister is updated daily with other pay- 
ments processed at the regional data 
center. 

Temporary disconnects. When a 
customer is temporarily discon- 
nected. that fact is shown on the 
credit history display, the directory 
display, on the treated account regis- 
ter, and on the customer's plant cir- 
cuit display. 

Phase II has six essential functions 
and capabilities. 

Automatic equipment selection and 
assignment. The system can automat- 
ically select equipment for assign- 
ment to R1 and B1 classes of service. 
The service representative initiates 
automatic assignment at the comple- 
tion of service order initiation. The 
system selects the telephone number 
to give to the customer and searches 
for left-in-place facilities by premises 
ID. The line assigner initiates auto-, 
matic assignment in cases where it 
has not been completed by the ser- 
vice representative. 

Semi-automatic assignment. The 
semi-automatic process is initiated 
when left-in-place facilities are not 
available for automatic assignment. 
After entering the equipment identi- 
fier, the system will select the next 
available item. 

Switch and load balance. Phase II 
incorporates switch load and balance 
algorithms for telephone number 
hundreds groups and line equipment 
groups. 

Trouble reporting. The trouble re- 
porting process completely replaces 
Continued on page 36 
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'The conversion from the paper system 
to the totally mechanized system was 
accomplished in a step by step, or 
building, process/ 



SIEMENS 



Upgrading our PABX systems 
is as easy as profiting from them. 





Upgrading Siemens SD PABX systems is as 
easy as changing a cassette or floppy disk. 

Your customers will flip over the convenience... 
and you’ll get the profits! 

But simple software enhancement is just one of 
the many benefits of our microprocessor- 
controlled SD-192, SD-232, and memory 
expanded SD-192MX systems. There’s also a 
reliability record that is legendary within the 
industry. In fact, 10,000 profit-building SD 
systems have been installed, totaling more than 
one million lines! This field-proven 
dependability contributes to your bottom line... 
and your customers satisfaction. 

We’ve recently released several features and 
have additional enhancements scheduled for 
this year. What’s more, we’ve also introduced a 
new line of advanced desk-top executive 
telephones that give your customers easy 
access to the SD systems’ full feature 
complement. It’s another example of our on- 
going commitment to improving your sales 
efforts. And it’s just what you’d expect from 
Siemens, the world’s largest supplier of PABX 
equipment. For more information, complete the 
attached postpaid reply card. Or call toll-free: 
1-800-327-6636. (In Florida, Alaska, or Hawaii 
305-994-8100.) 

Siemens Communication Systems, Inc. 

Office Systems Group 
5500 Broken Sound Blvd. 

Boca Raton, FL 33431 



Siemens. 
Innovations in tel 
for over a century 
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the paper trouble ticket now used in 
today's service office. It provides ad- 
vantages in the method of initiating, 
testing, dispatching and completing 
trouble reports, including: 

• Automatic identification of sub- 
sequent reports. 

• Automatic final-clearing of sub- 
sequent reports. 

• Prevention of duplicate dis- 
patches on the same report; only the 
original report is dispatched. If a re- 
port must be dispatched to more than 
one employe, a record on each dis- 
patch is automatically maintained. 

• Automatic calculation and entry 
of total accumulated job time. 

Trouble reports. Trouble reports 
are maintained in the system for 20 
days. After the 20-day period, trouble 
history is transferred to microfiche. 
However, certain information is re- 
tained from the five most recently 
completed trouble reports. 

Other reports. Many reports 
needed for the service office opera- 
tion can be computer generated from 
the Phase I and Phase II database. 
This capability saves many hours of 
valuable time, because formerly the 
reports were compiled manually. The 
reports available include: rack 
sheets, temporary disconnect for 



non-payment, user statistics report, 
line and number report, party line fill 
report, equipment availability report, 
work order report, customer trouble 
history (microfiche); telephone 
number ordering report and line 
equipment ordering report. 

Phase III has three basic functions 
and capabilities. 

Automatic plant assignment. The 

system automatically assigns inside 
and outside plant equipment to ser- 
vice orders. Initiation of the auto- 
matic assignment function starts a 
locator process which searches for 
existing equipment or circuits already 
associated with a service address. 
Plant continuity then is traceable 
from the service address back to the 
central office or to other originating 
equipment. 

Outside plant displays. Many out- 
side plant displays are available, such 
as serving terminals and status infor- 
mation for cables and pairs. 

Reports. The Phase III database 
will be capable of generating a 
number of additional reports related 
to inside and outside plant facilities. 

Current status 

Phase I has been in production use in 
Contel’s New York Div. since August 



1981 and is scheduled for complete 
implementation throughout the Con- 
tel system in 1984. 

Phase II is operational at Contel's 
Norwich, N.Y., test site, and is 
scheduled for systemwide implemen- 
tation beginning in 1985. 

Phase III is currently under de- 
velopment and is scheduled for in- 
stallation at a test site during the 
second quarter of 1985. Systemwide 
implementation is scheduled for 1985 
and 1986. 

The first two phases already have 
proven the benefits to be derived 
from having one complete com- 
puterized system for the service of- 
fice operation. Phase III will enhance 
these benefits through additional pro- 
ductivity and efficiencies. The sys- 
tem will be a complete, operations 
oriented, user friendly system at the 
heart of the service office of tomor- 
row. It should meet Contel’s and its 
customers’ needs for many years to 
come. 

The system also can be applied to 
non-telephone oriented businesses. 
In many cases, only minimal changes 
to a particular phase will allow the 
system to be custom tailored to the 
particular needs of another type of 
business. □ 



DATA STATION TERMINATOR 
4W/4W & 4W/2W 

DIGITAL TONE DETECTOR 
NO FALSE ACTIVATION & NO DRIFT 
ever 

• Single frequency 
activation 10 selectable or 

• DTMF activation 
1000 codes 

• Equal level loopback 

• Digital tone receiver 

• 4W test access 

• Prescription level set 

• Prescription equalization 

• DC activation 

• MAKE BUSY lead 

• Sealing current taps 
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San Jose, CA 
(408) 275-9505 



When It Comes To 
Information For Your 
Telecom Business 
Decisions. . . 

. . .you can rely on TELEPHONY 
magazine. Every week you’ll read the 
latest news from the U S. and abroad; 
feature articles on new technologies; 
in-depth interviews with industry 
trend-setters; plus regular weekly col- 
umns on new products, new books 
and meetings. All written for you, the 
telecom professional who has to stay 
on top of it all. 

A personal subscription to TELE- 
PHONY costs only $30. 00/year— that’s just 57«/week for the latest in- 
dustry information. To order, fill out the attached subscription form and 
mail to: 

TELEPHONY PUBLISHING CORPORATION 

55 East Jackson Blvd., Chicago, IL 60604, Dept. *5 

Please enter my subscription for 

□ 2 years @ $50.00 □ 1 year @$30.00 

□ payment enclosed □ bill firm □ bill me 
OVERSEAS-PREPAYMENT IN U.S. FUNDS REQUIRED— VIA 
SURFACE MAIL 

□ $102.00/2 years □ $56.00/1 year 
Airmail Rates Available Upon Written Request 

Name/Title 

Company Name 

Type of Business 

City State 

Country Zip/ Postal Code 
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buggies 

TO LET 




The automobile didn't just change the Texocom for new ideas and ways to 
way we got from place to place. provide you with the products and ser- 

in time, it placed us into a new era of vices vital to you and your customers, 
transportation. It made us a mobile society. While others talk of change. 

Changes in the telecommunication Texocom is listening. And respond- 
industry have also replaced many of the ing. For more information call (404) 



When change becomes 
evident there are 
two things you can do. 



Get left behind. 
Or respond to it. 



ways we conduct business. 

As a leading distributor in our industry, 
Texocom recognizes and responds to 
those changes that are essential. 

As another era of change in telecom- 
munications becomes evident, look to 



433-1838. 

Ts^OCOM 

A CONTiL Company 



Part four of four parts 



Cost models, alternative technologies, 
future trends in the telephone loop 



GEORGE T. HAWLEY and DONALD V. BATORSKY 



The local telephone loop is a major source of local access 
costs. This fourth article of a four-part series examines 
loop costs, alternate loop technologies and the future of 
loop technologies. The first part of this series appeared 
in Telephony, Oct. 29, p. 67; the second in TELEPHONY, 
Nov. 5, p. 36; and the third in TELEPHONY, Nov. 19, p. 

56. 



AS EXCLUSIVE franchises, local 
telephone companies are charged 
with the responsibility for providing 
universal local exchange and ex- 
change access service to anyone at 
the lowest possible cost. In return, 
state franchising authorities allow 
telcos to earn reasonable rates of re- 
turn on total investment. 

In establishing rates, it has been 
the practice in many jurisdictions to 
average costs over large geographical 
areas so that customers on longer, 
low density routes might generally 
have rates similar to those of custom- 
ers on shorter loops in high density 
areas. In the past, depreciation peri- 
ods of several decades and contribu- 
tions from toll call revenues helped 
hold down local service costs. 

Divestiture of the Bell operating 
companies (BOCs) and the need to 
set local access charges for interex- 

George T. Hawley is Division Manager, 
Transmission and Terminating Systems, Bell 
Communications Research, Morristown, N.J. 
Donald V. Batorsky is the Manager of the 
Loop Cost Modeling District, Distribution 
Technology Center, Bell Communications 
Research, Morristown. 



change carriers has prompted fresh 
examination of local access costs. 
This scrutiny has been made more 
urgent as institutions, business users, 
cable companies and interexchange 
carriers have begun to provide local 



exchange services. Microwave radio, 
coaxial cable and optical fiber tech- 
nologies are being used to bypass 
telephone company plant where rates 
exceed the perceived costs of bypass. 
This activity naturally encourages 
thoughts of market segmentation and 
cost based pricing by telephone com- 
panies. 

Because the local loop is a major 
source of local access costs, it is im- 
portant to understand loop costs and 
alternative loop technologies, and to 
think about possible future loop tech- 
nology directions. 

A model for total loop cost in- 
cludes all capital and operating ex- 
Continued on page 40 
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Only one portable data terminal doesn't make 
you pay extra for a lot of important extras. 
Panasonic. 



Panasonic introduces the KX-D4910. The data 
terminal that can link your customers to a world 
of information three different ways. 

Unlike most portable data terminals, the Panasonic 
KX-D4910 comes with three interfaces as standard 
equipment. An acoustic coupler for a telephone. A direct 
modular jack. And a built-in RS-232C port. 

So now your customers can send, receive, store, compute 
and print hard copy information, anytime, anywhere. 

The exclusive three-way interface makes the KX-D4910 
compatible with most any serial interface equipped computer. 
The RS-232C port has a variable BAUD rate of 1 10 to 9600. 
While the acoustic coupler and modular jack operate at 1 10 
and 30Q BAUD. 



BUILT-IN FEATURES THAT CAN BUILD UP YOUR SALES. 

At the touch of a button, the automatic dialer will connect 
the user to any one of the 26 stored numbers. 

The automatic log-on will transmit the password and other 
stored data to the host computer. 

And the automatic answering will handle incoming calls. 
While the built-in thermal printer prints out the information. 
ONE-YEAR WARRANTY. 

Besides giving your customers so much data terminal for so 
little money, you'll also be giving them something else. 
Panasonic quality. 

Quality so high, it even comes with a limited warranty four 
times longer than the average industry standard. 

So when it comes to a portable data terminal, only one 
offers so many extras at no extra cost. Panasonic. 






FIG. 1 Installed first costs for working pairs (70% utilization). 




pense contributions. Digital loop 
technologies can reduce costs in both 
categories when compared to new, 
paired copper cables installed for 
loops that are longer than average. 
They also provide direct bit stream 
interfaces to digital switching and in- 
teroffice technologies. The introduc- 
tion of new digital network 
technologies simultaneously holds 
down the cost of providing basic tele- 
phone service and supports new ser- 
vices. In part, telephone company 
cost control reduces pressures on 
rates by maintaining revenue streams 
that could be lost to bypassers. 

Expanding on these concepts and 
considering capital costs first, con- 
sider how investments in loop plant 
for suburban and rural areas are being 
held down by the introduction of digi- 
tal loop carrier. Figure 1 compares 
the installed first cost per working 
pair for traditional paired cable to 
those of digital loop carrier systems 
based on either metallic or fiber optic 
facilities. In some circumstances, fi- 
ber optic systems can be economical 
when the carrier remote terminal is 
less than 15 kilofeet from the central 
office. 

Digital carrier systems have sev- 
eral advantages that increase their 
use for serving growth. For one thing, 
their installation costs are less labor 
intensive than the installation costs of 
metallic facilities. Terminal equip- 
ment costs are dominant in digital 
system installations, causing total 
carrier costs to be less distance sen- 
sitive than comparable costs for con- 
ventional cable. The inflation rate for 
wages in recent years has been higher 
than the inflation rate of terminal 
equipment. 

It increases the slope of cost as a 
function of loop length for metallic 
facilities relative to the cost of carrier 
terminal installations. In fact, the 
cost per channel of today’s digital 
loop carrier equipment in terms of 
constant dollars is less than 15% of 
the cost per channel of 1972 designs! 
This cost behavior has enabled digital 
loop carrier systems to prove in eco- 
nomically at shorter distances from 
the central office as the technology 
has continued to mature. 

For another thing, digital loop car- 
rier can provide economical inter- 
faces to interoffice digital cross 
connect systems and local digital 
switches at the DS1 rate of 1.544 
megabits per second (Mb/s) and, po- 
tentially, at even higher digital rates. 
Analog interface modules to digital 
switches cost more per channel than 
digital interface modules due to the 



additional analog to digital con- 
versions required. 

The impact of digital loop carrier 
systems includes consideration of 
maintenance and circuit provisioning 
expenses. Figure 2 shows the 1983 
breakdown of $15 billion in combined 
annual expenditures associated with 



loop plant of the individual BOCs. 
About 50% of expenditures were for 
circuit provisioning and upkeep. 

Cutting deeper 

Introducing digital carrier into loop 
feeder plant can significantly reduce 
Continued on page 44 
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To make low-capacity lightwave 
more affordable than copper takes an 
exceptional transmission system. 



It takes this. 




Until recently, the advantages of lightwave 
transmission were beyond the financial means of 
many companies that provide telecommunica- 
tions in low-density markets. But no longer. 

Now, from Rockwell International, there’s the 
Collins DML-45 digital multiplex lightwave system, 
a reliable, versatile transmission system that 
can actually make low-capacity lightwave more 
affordable than copper. 

For lightwave transmission, the Collins 
DML-45 is the low system-cost answer to low- 
density trunking, local distribution, subscriber 
loop carrier or corporate requirements. The com- 
pact DML-45 combines lightwave transmission 
capability with a versatile DS 1/1 C/2 digital 
multiplexer— all in a single, affordable, easy-to- 
maintain shelf. 



As versatile as it is compact, the DML-45 
offers LED or laser source capability, single- 
or multi-mode operation, automatic protection 
circuitry, and Bell System compatibility. The 
DML-45 is available at two wavelengths to permit 
wavelength division multiplexing (WDM). To 
match your operating requirements and budget, 
the DML-45 can be ordered as a partially 
equipped shelf, and then field expanded easily. 

So when you need more capability, you’re ready 
for it. An d for high-density applications, we 

Telecommunications 
by Rockwell 

also offer our LTS transmission systems. They 
provide reliable, toll-quality service over new or 
existing optical cables. 

Collins lightwave transmission systems. Light 
years ahead of the competition. For more infor- 
mation and our new Lightwave Capabilities 
brochure, contact Collins Transmission Systems 
Division, Rockwell International, RO. Box 1926, 
Richardson, TX 75080. Or call 214/996-5340. 




Rockwell International 



where science gets down to business 



Arlington. VA (703) 553-6684 • Atlanta, GA (404) 979-0888 • Denver, CO (303) 986-1278 • Redwood City, CA (415) 364-1689 • Tallahassee, FL (904) 877-2580 
Independence, MO (816) 737-3033 • Indianapolis, IN (317) 547-8500 • Killingworth, CT (203) 663-2571 • Minneapolis. MN (612) 835-4989 
Vancouver, WA (206) 695 4134 • Ontario, Canada (416) 877-0191 • Athens • Hong Kong • Seoul • Manila 





increased Efficiency 

ANQ REDUCED COSTS 
THROUGH CENTRALIZED 
OPLRATORSERVICES 
WITH DMS. 



Northern Telecom’s Traffic Operator 
Position System (TOPS*) combines 
distributive processor control and 
modular software to make available an unmatched 
range of automated operator services. And now with 
the Operator Centralization (OC) feature, you can 
bring operator traffic from smaller toll centers to a 
host DMS-200*TOPS with the remote toll center 
retaining all existing trunking, transportation, 
routing, and ticketing information. The integrated 
nature of TOPS allows combinations with other 



functions such as local or tandem on the same 
switch. 

DMS TOPS system’s state of the art technology 
gives you automated control of digit analysis, 
routing, call detail recording, maintenance and 
administration. And the unique TOPS ability to pro- 
vide flexible operator routing, multi-carrier opera- 
tor services capability, MCCS, charge adjustment 
multiple call queing, directory/ assistance, on-line 
tariff change and more advanced feature means you 
control all the services you need through your 





YTOR CONTROL 



operator service systems with greater efficiency. 

Northern Telecom is the largest manufacturer 
of fully digital switching and transmission systems 
in the world. Hundreds of telephone companies 
around the world, and virtually ever major telephone 
operating company in North America, are already 
generating additional revenues and reducing 
costs with the DMS proven performers. 

For additional information about the DMS central office 
systems contact: Digital Switching Systems Sales, Northern 
Telecom Inc., Box 13010, Research Triangle Park, N.G. 27709. 



Telephone: 919-549-5000. 

In Canada, contact: Switching Group Sales. Department S-70, 
Northern Telecom Canada Limited. 8200 Dixie Road, P.O. Box 
3000, Brampton. Ontario L6V 2M6, Telephone: 416-451-9150. 

International inquiries contact: Northern Telecom Inter- 
national Limited. 33 City Centre Drive, Mississauga, Ontario. 
Canada L5B 3A2, Telephone: 416-275-0960. Telex: 06-960348. 
'Trademark of Northern Telecom Limited 



northern 

telecom 
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customer trouble reports and feeder 
maintenance costs. Early studies 
have shown that, compared to all 
copper plant, the maintenance bene- 
fits from reduced activity in digital 
carrier feeder plant and the clustering 
of remote terminals reduce annual 
loop maintenance activity between 
10% and 40%. A program is under- 
way at Bell Communications Re- 
search (Bellcore), in cooperation 
with several operating companies, to 
further quantify maintenance sav- 
ings. 

Labor intensive loop conditioning, 
circuit design activity and electronic 
line equipment represent major addi- 
tional components to basic loop costs 
for special services. Planners at Bell- 
core have addressed this concern 
with an integrated special services 
network plan (ISSN). The ISSN pro- 
vides operating company planners 
with recommended guidelines for the 
introduction of digital cross connect 
systems, digital terminal hubs and 
digital loop carrier systems. Bellcore 
staff studies indicate that in areas 
with high concentrations of special 
services, the use of digital channel 
banks and digital loop carrier systems 
can greatly reduce those circuit 
provisioning costs associated with 
high growth and churn rates. Further 
benefits will accrue as operating 
companies introduce new digital elec- 
tronic and optical systems and corre- 
sponding operational procedures 
matched to the capabilities of the new 
technologies. 

To illustrate the supportive role 



loop technologies will have in intro- 
ducing new services. Figure 3 shows 
the estimated cost of installing metal- 
lic T1 lines in the loop for DS1 (1.544 
Mb/s) service. Two situations are 
considered. One assumes that T1 
lines are installed after receipt of busi- 
ness customer requests. The second 



assumes that 50 of the T1 lines are 
installed at one time and that cus- 
tomer requests are satisfied on de- 
mand. In either case, the subscriber 
can order one or more DS1 channels. 
In the second case, using these lines 
both for DS1 service and for digital 
Continued on page 46 




FIG. 3 Installed first costs for DSI lines. 
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FIG. 4 C oaxial cable architecture. 
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Lockheed can 
help you free it 
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FIG. 5 Potential digital subscriber loop applications using universal digital units. 

subscriber loop carrier system T1 
lines results in a larger requirement, 
and the bulk conditioning yields 
lower marginal costs per channel. Fi- 
ber optic systems may increase this 
benefit because terminal plug-ins 
need not be provisioned until service 
is requested and, generally, there are 
no repeaters in the plant. Further- 
more, advances in opto-electronic 
sources and receivers will permit in- 
creased data rates on existing optical 
fiber facilities and, thereby, defer 
the construction of new cable plant 
for a while. 

Up to this point, the capability of 
digital loop carrier systems to reduce 
access cost has been emphasized, 
but specific services have not. As 
new digital services are required by 
subscribers, digital loop carrier sys- 
tems and new digital subscriber line 
technologies will economically ex- 
pand the capabilities of existing plant. 
A vision of this future is described 
after a look at some nontraditional 
technologies that will influence local 
access. 

Nontraditional loop technologies, 
such as digital radio, are systems 
which have not been integrated into 
planning methods for facility relief of 
loop plant. However, as new ap- 
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FIG. 6 A possible intra-LATA trend tow ard megaswitches converting trunks to 
loop and wire centers to digital carrier hubs. 



proaches are considered for deter- 
mining local access charges, strat- 
egies for applying technologies to 
provide local access need to be re- 
visited. Nontraditional technologies 
may be a response to competitors in 
market segments that exist in part 
because of rate anomalies or may be a 
means of avoiding physical obstacles. 

Coaxial cable technology to 
provide video transport is an example 
of a mature technology that has the 
potential to provide two-way digital 
data and analog voice services. Fig- 
ure 4 shows an architecture suitable 
to provide this range of services. 
Voice service would be provided by 
using digital voice channel multiplex- 
ers that use channels on the broad- 
band coaxial cable system instead of 
digital T1 lines. 

A possible assumption is that mes- 
sage telephone and low bit rate data 
services would be provided in addi- 
tion to community antenna television 
(CATV) transport services. Based 
only on an installed First cost analy- 
sis, and assuming CATV transport 
service pays the basic facility costs, 
there may be situations where the in- 
cremental cost of voice service is po- 
tentially competitive with the wire 
cable cost to provide a comparable 
service (Table 1). 

However, from both a short term 
and a long term view, coaxial cable 
technologies probably will have lim- 
ited applicability for voice and data 
services. In the short term, opera- 
tional costs such as facility admin- 
istration and maintenance costs are 
significant. Existing mechanized 
planning and administrative tools 
would require major revisions to sup- 
port coaxial cable technology. But 
with high capacity optical fiber al- 
ready being used in the loop, and rep- 
resenting a potentially more versatile 
long term medium than coaxial cable, 
this may not be a sound investment. 

Although relatively mature, micro- 
wave radio must be considered in any 
discussion of nontraditional loop 
technologies since this technology 
presents many possibilities to sup- 
port existing and new services. Digi- 
tal termination systems (DTS) repre- 
sent a metropolitan area network 
capability based on microwave radio. 
A Bellcore analysis of competitive 
technologies for digital data transmis- 
sion indicates possible niches for 
DTS depending on data rates needed 
and a cross section of customer de- 
mand. 

Point-to-point radio provides the 
capability for fast response to cus- 
tomer service orders and has been 



used by BOCs to circumvent outside 
plant obstacles. As a long term re- 
sponse to providing transport for DS1 
rate services, point-to-point radio 
without facility protection represents 
an economic alternative for small 
cross section feeder routes or for 
wherever a radio link can be used to 
eliminate interoffice facilities. 

On an installed first cost basis, 
feeder relief applications of micro- 
wave radio would be economical only 
for long routes with large cross sec- 
tions. For any application, protected 
radio systems have generally had a 
higher installed first cost on paired 
cable than digital line facilities do, but 
they may allow quicker response to a 
service request. Table 2 illustrates in- 
stalled first cost comparisons. 

Digital radio, as with other non- 
traditional loop technologies, can 
provide services that are similar in 
bandwidth or data rate but perfor- 
mance criteria may vary. DS1 ser- 
vice, currently has stringent require- 
ments that may not be met by a 
microwave radio-based service under 
all conditions. On an installed first 



cost basis, microwave radio may be 
competitive in some applications. 
However, significant work remains to 
be done to define technology require- 
ments necessary to meet service ob- 
jectives. Nonetheless, as operating 
companies study coaxial and radio 
alternatives, they are aggressively de- 
ploying fiber in the loop. 

Never in the history of telecom- 
munications has the prospect of tech- 
nological advances in local distribu- 
tion plant been so bright. Most 
operating companies already have 
found use of multimode fiber prac- 
tical in the local loop, and there is a 
strong push throughout the industry 
to place single mode fiber in the loop. 

On-the-reel single mode cable 
prices now match the prices of multi- 
mode cable with the same number of 
fibers. Single mode loss allowances 
are lower, the bandwidth-distance 
product is much higher, and there is 
no modal dispersion. Dual window 
fibers and advanced modulation tech- 
niques give single mode fiber several 
orders of magnitude more future po- 
tential bandwidth than multimode fi- 
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FIG. 7 Possible loop distribution using synchronous DS3 signal format. 



ber of the same length. Presuming 
that advances in device technologies 
continue at the torrid pace of the past 
30 years, the costs of laser diode 
transmitters and avalanche pho- 
todiode receivers will plunge dramat- 
ically. At the same time, their trans- 
mission and environmental proper- 
ties also will improve. Laser diodes 
that are expected to have a lifetime of 
a decade or more at room tem- 
perature already exist. 

Field splicing of single mode fiber 
can be difficult and equipment costly. 
However, early experience suggests 
that very low loss splices are achieva- 
ble and, as volume builds, equipment 
costs will decline. 

Single mode fiber will become a 
routing loop technology by the late 
1980s. As the use of fiber grows, it 
will reduce the impact of that old 
nemesis of the outside plant engineer: 
demand forecast along the loop cable 
route. If expected growth does not 
take place, the relatively high cost 
terminals can be installed at other 
sites. If demand is greater than antici- 
pated, more terminals can be added 



and interfaced with existing fiber. 

Technology that continues to ex- 
pand the value of existing copper 
plant also is making rapid strides. 
Full-duplex, baseband digital trans- 
mission — such as digital subscriber 
lines (DSL) at 64 kilobits per second 
(kb/s) and higher rates — now is a 
technological fact for copper pairs. 
AT&T Technologies’ time compres- 
sion multiplexing (TCM) transmis- 
sion technique is one example that is 
in use today (Telephony. May 21, p. 
50). Northern Telecom's Datapath ca- 
pability uses another version of 
TCM. 

The first application of TCM is for 
switched, alternative voice/data ser- 
vice supporting synchronous data 
rates of 9.6 kb/s and 56 kb/s. There 
are literally dozens of vendors and 
government laboratories in the 
United States and around the world 
with TCM and adaptive hybrid tech- 
nologies in various stages of develop- 
ment for DSL applications. While 
most DSL transmission techniques 
under development use proprietary 
technology and are incompatible with 



one another, all systems give telcos a 
very powerful new tool for providing 
many new or existing business ser- 
vices in the next few years. Two- 
wire, full-duplex digital transmission 
to the customer premises also is a 
cornerstone for integrated services 
digital network (ISDN) capability. 

Figure 5 illustrates how digital 
switches, digital channel banks and 
digital loop carrier remote terminals 
or remote switch modules all can use 
the same loop channel technology to 
provide a variety of services. Known 
as the universal digital channel con- 
cept ( U DC) at Bellcore, channel units 
supporting DSLs at 64 kb/s and 
higher rates will make the loop facil- 
ity service-independent. Mirror-im- 
age circuits at the customer's end of 
the network can provide a single ser- 
vice, or multiplex two or more chan- 
nels. Local area data transport 
(LADT) service, for example, which 
multiplexes simultaneous voice and 
data channels, can be provided in this 
way over digital carrier. 

Examples of existing services that 
Continued on page 50 
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It’s coming down to the wire 
and we’re closing fast 




The race for your line protection 
equipment is heating up, with Porta 
Systems challenging Western Electric 
for the industry lead. Since divesti- 
ture, Porta Systems MDF’s, blocks, 
building entrance terminals and 
modules have been standardized by 
three Regional Bell Operating 
Companies. In fact, nearly 30% of 
the orders for new line protection 
equipment have specified Porta 
Systems. 

Why did they bet on Porta 
Systems? Because Porta Systems 



equipment utilizes superior tech- 
nology and is more cost-effective. 



For example, our single-sided 
MDF’s not only offer 30% more line 



capacity in the same space, but 
reduce administrative time as well. 
And our protector modules fire 
faster for better surge protection. 
We've also designed a wire con- 
nection system twice as fast as 
quick-clips, yet as secure as wire 
wrap. And all these advantages are 
offered at less cost, both initial and 
over the product life cycles, than any 
other comparable equipment on the 
market today. 

That’s why, when it comes down to 
the wire, we’re looking like a winner. 






The competitor in line protection systems. 

575 Underhill Blvd., Syosset, NY 11791 (516) 364-9300 
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will benefit from introducing two- 
wire digital subscriber lines are four- 
wire private branch exchange receive 
and transmit leads, tie trunks, and 
four-wire voiceband data private 
lines. Conversion from four-wire to 
two-wire transmission saves capital 
while digital transmission to the cus- 
tomer premises eliminates complex, 
voiceband loop equalization, gain or 
impedance matching adjustments re- 
quired to compensate for wire pair 
impairments. Operating companies 
are already trying TCM transmission 
technologies with these capabilities 
from several vendors. Future ad- 
vances are expected for two- wire dig- 
ital transmission, including large 
scale integration (LSI)-based, echo 
canceller technologies already on the 
horizon. They will offer 60% reduc- 
tion in bandwidth compared to TCM 
for the same digital transmission 
rates. Much work remains to be done 
to derive network interface standards 
for DSLs. 

Figure 6 illustrates the progression 
of hierarchical digital transmission in 
the loop with carrier remote termi- 



nals and digital remote switch mod- 
ules proving in as close as 12 kilofeet 
from the central office in the future. 
With single mode fiber likely to domi- 
nate both local trunk and loop feeder 
applications in the late ’80s, it is ob- 
vious that smaller central offices be- 
gin to look like large loop remote 
terminals or remote switching mod- 
ule sites. Older switching equipment 
could be phased out of inefficient 
sites and replaced by carrier termi- 
nals or RSMs homed on giant central 
offices, or mega-wire-centers, where 
maintenance and administration in- 
terfaces to operations support sys- 
tems can be located. In some smaller 
local access and transport areas 
(LATAs), it is conceivable that there 
could be a single Class 5 office with 
local trunks reduced to digital cross 
connects in super-capacity digital 
switches. 

Also on the horizon are alternative 
architectures with great potential that 
use the same high speed digital trans- 
mission technologies on optical fiber 
in a different way. Figure 7 shows a 
network of synchronous transmis- 



sion (SYNTRAN) multiplexers with 
add-drop capability supporting a 
very flexible ring network on fiber. 
High speed packet networks that op- 
erate at data rates in excess of 100 
Mb/s are now feasible on the same 
fibers that can carry conventional 
synchronous, hierarchical signals or 
multiplexed video signals (Figure 8). 
Operating companies will be able to 
offer business customers very flexi- 
ble voice, data and compressed video 
connectivity over packet rings within 
a LATA. 

If customers pay by the packet, 
such networks offer the potential of 
customer control over communica- 
tions services and costs within a 
LATA. The costs will be held down 
by customers sharing the same facili- 
ties. Information privacy will be 
provided by telephone company net- 
work interface units on customer 
premises. If operating companies are 
able to make such networks an eco- 
nomic reality, the loop plant of the 
future will be more a telecommunica- 
tions super-highway than a bot- 
tleneck. □ 
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Introducing 
eoual access 
for about , 
$ 400 a trunk. 




Northern Telecom’s new System EASE™ is the 
cost-effective solution to equal access for inter- 
exchange carriers and telephone companies. 

Operating through most current 

tandem or PBX switch- 
ing systems, EASE 
(Equal Access Simula- 
tion Equipment) pro- 
vides all equal access 
features without the 
need for modifications 
in the switch or in bill- 
ing procedures. 

Call processing 
and system features are 
controlled by a database which you can 
configure from your IBM PC or other compatible 
device to meet your specific requirements. The 
result is exceptional flexibility. System EASE 
is fully programmable, allowing you to fine-tune 



the unit to your switch’s operating parameters. 
The system will accommodate changes in the 
market and regulatory environment. 

Easily installed in a standard 19" 
rack, the unit can han- 
dle 20 trunks and will 
support up to 50,000 

subscribers. For a unit 

u Uf price of about $8,000, 
you get equal access 
for $400 a trunk. 

Equal access is 
rapidly becoming a 
Jr reality. System EASE can 
make it a reality for you. To 
order your unit, or for more 
information, call toll-free: 

(800) 527-4276. Or write: Northern Telecom 
Inc., System EASE, 1201 E. Arapaho Road, 
Richardson, TX 75081. 
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Optical technology: 
its effect on the network 



L.R. LINNELL 



THE INCREASED bandwidth ca- 
pabilities of emerging optical tech- 
nologies offer new opportunities as 
well as challenges in the design of 
telecommunications systems. Ser- 
vice capabilities will no longer be lim- 
ited by the networks' inability to 
transport the required bandwidth 
economically. Telcos must capitalize 
on this tremendous bandwidth in 
order to increase service capabilities 
and reduce communications costs. 

Due to economic considerations 
long haul and interexchange facilities 
will be replaced with fiber systems. 
The high bandwidth capability of the 
installed optical systems will result in 
these facilities having bandwidth po- 
tential far in excess of that required 
for the transmission of plain old tele- 
phone service (POTS). Some of this 
excess bandwidth will be used for 
nonswitched, wideband services for 
large business customers. Local 
transmission systems will make ex- 
tensive use of optical pair gain sys- 
tems and additional facilities will be 
installed for future wideband ser- 
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vices. Local operating companies 
may become wideband transport 
providers by installing fiber drops 
and wideband switching capability. 
As the market for wideband switch- 
ing expands, interexchange and long 
haul systems will add wideband 
switching capability and use the ex- 
cess bandwidth of their fiber facili- 
ties. 

The optical revolution should not 
be viewed as a microcosm but rather 
as part of the complete environment 
of technological evolution. The large 
transmission bandwidth will have 
limited application if there is no tech- 
nology suitable for switching such 
high speed information. Likewise, di- 
verse service offerings will require 
greatly expanded signaling capability. 



more complex protocol functions and 
improved software systems for con- 
trol, administration and mainte- 
nance. In the future, telecommunica- 
tions systems will be built by 
applying synergistic technologies 
that mature in approximate syn- 
chronism; no single technology will 
have a significant effect on the net- 
work without similar advances in 
other technological areas. 

The telecommunications network 
concepts to be explored in this article 
are not the result only of advances in 
optical technology. They are the re- 
sult of the combined effects of abun- 
dant and low cost bandwidth, 
inexpensive processing power, avail- 
ability of sophisticated software sys- 
Continued on page 56 
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HOW TO LOWER YOUR 
CABINET COSTS WITH 
NO STRINGS ATTACHED. 



You don't need a boom when installing a sturdy 4200 Series 
cabinet from 3M TelComm. 

That’s because the body panels are lightweight aluminum. 

It’s just one way 4200 Series cabinets lower your total 
in-place costs. And why, despite a higher initial investment, 
you save money in the long haul. 

Our 4200 Series cabinets also lower in-place costs through 
easier maintenance. The aluminum fights corrosion better. 

Also, our unique “ base isolation" design protects equipment from 
ground moisture, insects and rodents. If needed, the modular 
bolt-on parts can be replaced easily and quickly. 

Cost of inventory is lower since the modular frames let you 
load cabinets to specific needs. That includes up to a 3600 pair 
count with binding post or up to a 5400 pair count with quick 
connect. 

The 4200 Series lets you engineer for the future, too, because 

each cabinet is expandable by adding pre-terminated cross connect frames. 

Four money-saving benefits. Now that’s low cost housing. For information and in-place cost comparisons, 
write: Marketing Communications Dept., TelComm Products Div., 225 4S-06, 3M Center, St. Paul, MN 55144. 

Or call toll free, 1-800-328-0016 Ext. 123 (In Minnesota call 1-800-642-6303 Ext. 123). 






3M TELCOMM L KEEPING THE UNES OF COMMUNICATION WORKING. 



3M hears you.. 




COST EFFECTIVE ANSWERS TO DIGITAL TRANSMISSION 



The simple way 
to doubleTl traffic. 



Granger’s new 
Transcoder 
compresses two 
T1 lines into one. 

It meets the North 
American standard 
for Low-Bit Rate 
Voice -LBRV. And it 
installs in less than 
an hour. 



Until recently, every scheme to 
increase T1 capacity required exten- 
sive time or hardware investments. 

One promising solution was to 
reduce 64 kbps voice transmission 
to 32 kbps. Until now though, no one 
could bring transmission quality up 
to network standards. 

All that’s changed. 

Granger Associates’ new T1 
Transcoder halves the number of 
bits required for voice transmission. 
It also meets the standards of those 
most vitally concerned with network 
transmission quality. 

An economic breakthrough. 

An innovation of significant 
proportions, Granger’s TC7900-M1 
meets all DS1 requirements for T1 
transmission. 

Circuits are toll quality. 

• The system works not only for 

voice, but for voice band data up to 
4800 baud as well. 

No special system engineering 
is needed. You can double your T1 
capacity without any outside plant 
expansion. The Transcoder merely 
reduces the data rate per channel to 
allow more channels per T1 facility. 
The line rate does not change so 
you can use existing T1 repeaters. 
Compatibility is designed in. 




Typical applications of the Granger TC7900 Transcoder. 



A technological breakthrough. 

All options are software select- 
able. You have a wide latitude over 
the mix of incoming channels. For 
example, you can program any chan- 
nel to pass 56 kbit and 64 kbit data 
without compression. 

You can select the multiplexing 
format: 44 channels with dedicated 
signaling for use in the switched 
network or a full 48 channels with 
robbed-bit signaling for point-to- 
point applications. 

You can select zero code suppres- 
sion or B8ZS coding. 

You can select D3/D4 or 
Extended Superframe Format (ESF). 

You can select system options 
and perform diagnostics either locally 
or remotely via a serial interface. 

Powerful VLSI design. 

The TC7900-M1 is a marvel of 
compact design. Configured in a 23" 
rack with up to 192 channels per shelf, 
a fully equipped 7-foot bay interfaces 
up to 1,344 incoming channels. Each 
Transcoder requires less than 36 watts 
of power. Much of the credit for this 
“space compression” goes to Granger’s 
custom VLSI circuits. These circuits 



have played a major role in reducing 
ADPCM system power and costs 
while increasing channel density. 

The leader in digital 
signal processing. 

Granger is a pioneer in digital 
signal processing. We introduced the 
first digital TransMux to use micro- 
processors and custom circuits which 
cut prices, parts count and power 
consumption. We’re a dependable 
supplier to Bell, independents, 
and international services. 

If your T1 network is nearing 
capacity, you can double traffic with 
the TC7900-M1 ADPCM Transcoder. 
It’s the powerful, economical way to go. 

Fast delivery, 
immediate information. 

For more information call or write 
Granger Associates, 3101 Scott Blvd., 
Santa Clara, CA 95054-3394. 

Phone (408) 727-3101, Telex 34-8380. 
Cable: RADCPM 
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terns and numerous other advances 
in the hard and soft sciences. 

Present telecom network 
The existing network has done an ad- 
mirable job in delivering voice traffic 
over the primarily copper facilities of 
which it is comprised. This network 
was designed to provide acceptable 
transmission quality and blocking 
characteristics for the voice traffic on 
which it was based. This traffic is 
characterized by 3 minute holding 
times, three call attempts per busy 
hour, and 3 kilohertz (kHz) analog 
bandwidth; hence, the network is 
often referred to as the 3-3-3 network. 

The switching hierarchy that has 
evolved to accommodate this traffic 
contains offices serving from 100 to 
more than 100,000 lines (Figure 1). 
This large range in office size is fur- 
ther exemplified in Figure 2. In Fig- 
ure 2, it can be seen that moife than 
80% of the central office buildings 
serve less than 30% of the lines. The 
result is that there are a few very large 
switching offices and a large number 
of offices serving fewer than 10,000 
lines. 

This wide range in office size is 
important when considering the 
effect of a new technology on the net- 
work. It is much easier for a new and 
probably expensive technology to 
make inroads in the upper levels of 
the switching hierarchy than to find 
use within the smaller, more cost sen- 
sitive offices. If the newer tech- 
nologies are to have a significant 
effect on mass communications ca- 
pabilities, then the needs and sen- 
sitivities of these smaller offices must 
be considered as well. These needs 
include low first cost for small sys- 
tems, smooth growth characteristics, 
unattended operation and high re- 
liability. 

The existing network is comprised 
of a number of switching systems of 
various vintages, each designed to 
cover a particular range of office 
sizes. Of particular interest is the 
step-by-step (SXS) system. Although 
SXS switches are certainly obsolete, 
there is much to be learned by inves- 



'Increasing 
bandwidth demands 
are only part 
of the market 
pressure/ 



tigating their desirable and undesira- 
ble aspects. 

The primary advantage of SXS 
was that control was distributed. 
This had the advantage of providing a 
low first cost for small offices while 
allowing for growth. The distributed 
aspects offered another advantage; a 
single failure would not take down 
the office, it would only disrupt ser- 
vice for a small number of subscrib- 
ers. 

In fact, the SXS system is so relia- 
ble that it has set the reliability stan- 
dard that future electronic switching 
systems (ESS) were required to 
meet. SXS systems also had a 
number of shortcomings, including 
their inability to allow the addition of 
features; their intelligence contained 
in the mechanical nature of the ma- 
chine; and their method of physically 
interconnecting their pieces. 

The advent of stored program con- 
trol (SPC) brought the ability to mod- 
ify the instructions given to the call 
processing element and, thus, the 
ability to more easily change the fea- 
tures provided to subscribers. Cen- 
tralized control was mandated by the 
high cost of processing elements, 
which had two effects. The first was 
that a single failure could cause total 
office failure, and duplication of pro- 
cessors for increased reliability was 
necessary. Along with duplication 
came increased cost and the second 
effect, a high first cost. For this rea- 
son, the rapid replacement of elec- 
tromechanical with ESS equipment 
has taken place at the higher levels of 
the hierarchy; there are still almost 



6000 SXS systems in use. primarily 
used as community dial offices. 

Telcos are now in a position where 
the advances in technology will again 
allow them to consider distributed 
switching systems. This time, these 
systems will be based on silicon or 
gallium arsenide rather than on large 
electromechanical devices. 

Factors causing network change 

There are two primary forces chang- 
ing the network: market pull and 
technology push. Network users are 
demanding increasingly sophisti- 
cated communications capabilities. 
Users are no longer satisfied with a 
network that provides a restrictive 3 
kHz communications bandwidth. 
There is an increasing demand for a 
wider bandwidth communications 
network capable of supporting a host 
of new high speed services. 

Increasing bandwidth demands are 
only part of the market pressure. 
More sophisticated services, intro- 
duced in much shorter time intervals, 
also are highly sought. There is an 
increasing demand on the part of 
business users to have a more active 
role in the definition and implementa- 
tion of new services. 

The existing 3-3-3 network is based 
on calling statistics for voice com- 
munications. As the amount of other 
traffic increases, overall calling sta- 
tistics change, causing the network to 
provide less than optimal perfor- 
mance. The increase in terminal and 
other bursty data traffic has had the 
effect of pushing the network toward 
Continued on page 60 
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Two-line telephone is styled 
completely different from the 
KX-T3203 and the KX-T3130. 
yet has the same features 
Automatic dialing for up to 10 
1 6-digit numbers plus 3 emer- 
gency numbers. 




KX-T3203, this two-line tele- 
phone has a different styling. 
Automatic dialing for up to 24 
16-digit numbers. Speaker- 
phone for "Handsfree” opera- 
tion. 



1 - 800 - 238-7514 
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IF YOU WANT TO END 
PLANNING HEADACHES, 

TAKE AN AXE TOYOUR NETWORK. 



The pressure is already on. To com- 
pete in telecommunications tomorrow, 
you’re going to have to become a 
multi-faceted network. 

And there’s only one realistic, cost- 
effective way to do it. The AXE way. 
Ericsson’s AXE is the only digital net- 
work switching system on the market 
that can get you into every facet of 
networking. Today and tomorrow. It’s 
designed to handle the unexpected. 

With an AXE, you can configure 
your network any way you want. You 
can link local calls with cellular. Com- 
bine local calls with toll calls. Add 
international toll. Or whatever. All 
interfaced in multiple configurations. 



And you don’t have to do it all at 
once. AXE’s true modularity allows 
you to add functions one at a time - 
without disturbing the rest of your 
network or creating potential main- 
tenance problems. 

Because AXE is defined in terms 
of functions - not hardware and soft- 
ware like other systems. It’s built-up 
with “blocks” or standard modules. 
Each module is independent with 
well-defined interfaces or “gates” be- 
tween each one. And each contains 
dedicated software. Which means that 
it can be replaced, changed or devel- 
oped easily, and without affecting 
other functions. 



That means you don’t have to buy 
new generic software every time you 
change something or add new func- 
tions. With AXE, you buy only the soft- 
ware modules you need. The same 
goes for hardware. 

This gives you the freedom to add a 
function in software alone, or a combi- 
nation of hardware and software - 
whichever is easier and most cost- 
effective. 

AXE’s modular architecture also 
allows you to add revenue-generating 
services like call waiting, call for- 
warding, speed dialing, etc., quickly 
and easily - without reprogramming 
your generic software or changing 






hardware. It’s as simple as plugging 
in a module. 

What’s more, AXE offers you a 
choice of two different processors. 

Our APZ-212 has call-handling capac- 
ity in excess of 800,000 busy hour call 
attempts. Our smaller APZ-211 can 
handle 150,000. 

Both of these unique central pro- 
cessors have been designed with such 
care that they have raised the MTBSF 
(Mean Time Between System Failure) 
to the incredible level of 1000 years. 

Plus we offer you the added security 
of a 24-hour, toll-free hotline for trou- 
bleshooting and parts from our 
Richardson facility. Wfe can have service 



and parts on their way to you anywhere 
in the U. S. in a matter of minutes. But 
you’ll find that most repairs require 
only minor adjustments performed by 
operating personnel who have been 
trained by Ericsson. 

So if you want to put an end to your 
planning problems, take an AXE to 
your network. For more information, 
call 1-800-251-1226. In Texas, call 
1-800-441-0036. Or write Ericsson 
Development and Support Center, 

730 International Parkway, Richardson, 
Texas 75081. 

ERICSSON $ 
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FIG. 2 Cumulative distribution of local exchange buildings and lines. Reprinted 
with permission from “ Introduction to Telephone Switching ” by Bruce Briley. 




the provision of a new transport type 
optimized for bursty traffic with pos- 
sible long call holding times. A 
number of solutions have been pro- 
posed for this type of traffic, includ- 
ing packet and burst switching. 

On the technological side, the ad- 
vances in optical communications 
have had the immediate result of dras- 
tically reducing the cost of long haul 
transmission systems. Figure 3 
shows the dramatic increase in fiber 
shipments within the United States 
and the corresponding decrease in 
cost per cabled meter. If these fibers 
are used at a modest bit rate (DS-3) 
compared to their capacity, by 1990 
the latent installed bandwidth of op- 
tical transmission systems (in circuit 
miles) will approach that of all deliv- 
ery systems other than fiber com- 
bined. In other words, in the next 6 
years, the network capacity in circuit 
miles will essentially double. Clearly, 
this additional bandwidth will not be 
used simply to carry more POTS traf- 
fic, but to carry it farther without 
repeaters and at a lower cost. 

How will this tremendous band- 
width potential be utilized? It will 
probably be allocated among three 
broad market areas: POTS services, 
nonswitched wideband services and 
future switched wideband services. 
Existing deployment of optical sys- 
tems has been generally replacement 
oriented. Optical systems presently 
are being used to increase the number 
of voice circuits or reduce the cost of 
delivery. Few new wideband services 
have resulted from the application of 
this new technology, because optical 
transmission systems prove-in first 
for long distance, high bandwidth ap- 
plications. In the long distance arena, 
the high bandwidth inherent in optical 
systems enables the transmission of a 
large number of voice circuits with 
low susceptibility to electromagnetic 
interference (EMI) and high trans- 
mission quality. The large number of 
voice circuits results in a low per cir- 
cuit cost. The result has been a rapid 
growth in the deployment of optical 
technology in long distance transport 
systems. Optical applications for this 
market will be dominated by cost re- 
ductions and service quality enhance- 
ments. 

Without a wideband capability at 
the local office level, long distance 
and interexchange facilities can offer 
little in the way of new wideband 
switched services. Nonswitched, 
wideband services for large business 
customers will become increasingly 
important. As local wideband switch- 
ing becomes widespread, interex- 



change and long haul wideband 
switching capability will be added. 

Optical communications repre- 
sents only one of the synergistic tech- 
nology areas that have a significant 
effect on the communications net- 
work. Hardware capabilities have 
continued the now familiar advances 
in speed and complexity. These ad- 
vances are due to progress in both the 
hard and soft sciences. Higher speed, 
smaller geometry devices result in 



the capability to design extremely 
complex subsystems on a chip. The 
availability of computer-aided design 
and manufacture tools, and the more 
recent availability of very large scale 
integration design tools and silicon 
foundries make the design of such 
subsystems practical. 

The result of these advances is that 
hardware processing systems and as- 
sociated peripheral equipment now 
Continued on page 64 
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MDCSS makes the difference. 



Efficiency. Increased profitability. The future expansion 
of your company’s interests. It takes more than 
technology. When all the solutions look the same it takes 
the human interface. People working together to make 
technology meet your company’s individual needs. It 
takes MDCSS, Inc. 

MDCSS: first in the field of supplying full computer 
services to the telecommunications industry. 

MDCSS is first because we put your needs first. We 
are totally dedicated to the communications industry. A 
subsidiary of McDonnell Douglas, MDCSS was formed by 
combining the telecommunications divisions of McDonnell 
Douglas Automation Company and Tymshare, Inc. with 
Computer Sharing Services, Inc. 

We work directly with you. Face-to-face. We translate 
your ideas and needs into timesharing, turnkey, custom 
software, distributed processing and mini- and micro- 
computer solutions. And you have access to our computer 
centers throughout the nation, including one of the largest 
computer facilities in the world. 



We have more than two decades of experience 
providing solutions for budgeting and cost management, 
general communications and network management, 
purchasing and materials management, force scheduling, 
facilities assignment, reporting and graphics. Our pro- 
fessionals also consult with you on your special projects. 

MDCSS. We help you accomplish your goals, large and 
small. And we satisfy your expectations for prompt service, 
full documentation and ongoing technical support. 

When all the solutions look the same, make the call that 
makes the difference. Call MDCSS, today. 

1 - 800 - 338-9090 

Check No. 30 on Reader Service Card 




The Human Interface 

A Subsidiary of McDonnell Douglas 
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are economical enough to allow 
switching systems consisting of large 
numbers of processors operating in a 
distributed processing environment 
to be designed. 

Advances in software engineering 
are equally important. Hardware 
alone does not constitute a dis- 
tributed processing system. Software 
advances are much more difficult to 
quantify but significant progress has 
been made on a number of fronts. 

As the network users demand 
more services and features, the re- 
quired software becomes in- 
creasingly complex. The size of the 
software effort to produce such sys- 
tems is quickly becoming un- 
manageable. If a multimedia system 
is to be capable of handling many dif- 
ferent transport types and providing a 
wide range of services, the software 
system may be impractical to imple- 
ment, if it is approached in the con- 
ventional manner. 

One of the primary challenges fac- 
ing software system designers in the 
future will be to learn how a large, 
complex set of switching functions 
may be partitioned such that the vari- 
ous pieces may be developed vir- 
tually independent. Operating com- 
panies or sophisticated users may 
enhance or modify their feature set 
without having to generate the entire 
operational software. 

Wideband optical net 

Before a definition of a wideband 
communications system is offered, it 
would be helpful to investigate the 
various services to be offered by such 
a system. 

Figure 4 illustrates a plethora of 
possible services ranging from very 



low bit rate telemetry to the ex- 
tremely high bit rate, high definition 
digital video services. With the ex- 
plosive growth of community an- 
tenna television (CATV) distribution 
systems, the delivery of broadcast 
video should be seriously considered. 
The revenue stream generated by the 
transmission of video entertainment 
services would provide an economic 
incentive for the deployment of a 
wideband communications system. 

This service offering should not be 
limited to delivering existing National 
Television Systems Committee 
(NTSC) quality video material; 
provision should be made for the de- 
livery of higher quality, high defini- 
tion video material as well. These 



higher resolution and quality video 
signals require sufficiently large 
bandwidth that transmission over sat- 
ellite, radio frequency transmission 
or even coaxial cable distribution 
may not be economical. In this case, 
the wideband communications net- 
work may be the only viable delivery 
mechanism for these high bandwidth 
video signals. 

Figure 4 also illustrates the wide 
dynamic range in bandwidth required 
for these services. Figure 4 also iden- 
tifies a spectrum of switching mecha- 
nisms that could be used to provide 
necessary switching functions. Three 
distinct switching methods are 
shown: packet/burst switching, cir- 
Continued on page 66 
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These Wescom plug-compatible office repeaters 
vide cable termination for low power T1 repeatered 
lines. Designed to retrofit into office repeater bays, the 
Wescom 3423-11 can replace a WE CO 23 1A*, while the 
3423-61 can replace a 236AA*. 
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And since they were designed by 
Wescom engineers, they’re more than 
just replacements. Both have Auto- 
matic Span Power Regulators to auto- 
matically compensate for the variations 
in cable and repeater tolerances caused 
by manufacturing, temperature or rout- 
ing. So they provide consistent current 
to line repeaters. 



If you’re filling out 
an existing shelf , the 
Wescom 3423-60, also with 
automatic span power regulation, 
can be used as a WECO 236AA or a 
236 AB* in a mounting already supplied 
with external span line power. And because this 
office repeater can handle two powering functions, looping 
and simplex power feed, it can replace two of its equivalents. 

Wescom Compatibles — office repeaters 
and D4 plugs — are designed to be more 
than just replacements, and they are 
backed by the Wescom 5- Year Warranty. 

F or more information, contact your 
Wescom representative or Wescom 
Telephone Products Division, Rockwell 
Telecommunications, Inc. , 8245 South 
Lemont Road, Downers Grove, Illinois 
60515. 312/985-9000. 



These repeaters derive all necessary voltages from the 
- 48 Vdc office battery. By eliminating external 130V 
power supplies, they improve reliability, lower costs and 
eliminate problems associated with installing and main- 
taining external power supplies. Both can also be 
employed for terminating T1 lines on customer premises. 




Check No. 32 on Reader Service Card 

Rockwell International 

...where science gets down to business 



'Trademark of AT &T Technologies, Inc. 



Los Gatos, CA 408/395-41 41 ■ Atlanta, GA 404/452-0300 ■ North Kansas City, MO 816/474-6100 
Fairport, NY 716/223-6200 ■ Canada 416/877-0191 ■ UK. (06285) 27972. 








OPTICAL BUS 






( 


I1L SI 


LL 


n . jlL= 


0 



1 



PROCESSING 

ELEMENT 



LOCAL 



I 



PROCESSING 

ELEMENT 



l 



PROCESSING 

ELEMENT 



LOCAL 



OPTICAL RING 




FIG. 6 Possible optical interconnect topologies. 



cuit switched time division multiplex 
(TDM), which is considered a time- 
space-time network, and circuit 
switched space division multiplex 
(SDM). The switching speed limita- 
tion for each technology is continuing 
to advance and the values shown in 
Figure 4 are not illustrative of any 
particular product. Figure 4 shows 
that for a particular technology space 
division switching will generally be 
able to switch higher bit rates than 
time division switching, and time di- 
vision should offer faster switching 
speeds than packet/burst technology. 

Figure 5 shows a network consist- 
ing of all three transport tech- 
nologies. Circuit switched, TDM, 64 
kilobits per second (kb/s) transport is 
in widespread use in the higher levels 
of the switching hierarchy. In the 
short term, this transport type will 
probably form the backbone switch- 
ing fabric for low and medium speed 
digital switching. The bursty nature 
of many traffic types has created an 
economic incentive for packet/burst 
switching technology. As this tech- 
nology matures, it may emerge as a 
viable transport alternative for voice 
traffic. On the high bit rate end of the 
spectrum, space division switching is 
used to perform switching operations 
on the various video signals (digitized 
NTSC through high definition) as 
well as other high speed data. 

The high bandwidth offered by op- 
tical technology will have a signifi- 
cant impact on network control as 
well as network transport. A metallic 
processor bus may now be replaced 
with the optical equivalent. The in- 
sensitivity to EMI. low loss and high 
bandwidth afforded by such a link 
allows distributed processors to be 
physically remote yet communicate 
independent of the physical separa- 
tion. Figure 6 shows several possible 
optical interconnect structures for 
processor to processor communica- 
tions. 

This communication need not be 
limited to processor to processor; re- 
mote memory for paging and 
database query are also likely. Con- 
centration electronics may be placed 
close to the subscriber for maximum 
advantage and the controlling elec- 
tronics may be securely placed inside 
a distant central office. This tremen- 
dous flexibility in the partitioning of 
functions will open up a number of 
new avenues in network control to- 
pology. 

Evolution of the network 

What are the possible evolutionary 
strategies that would allow the pres- 



ent telecommunications network to 
evolve toward an all-fiber wideband 
network? Two major transitions al- 
ready are underway: local common 
channel interoffice signaling (CCIS) 
and local digital switching. 

Local CCIS provides several im- 
portant attributes to the communica- 
tions network. One is a higher level 
signaling and control mechanism be- 
tween components of the network. 
This additional control capability is 
required if more complex services are 
to be provided. Another aspect of 
CCIS is that it is based on packet 
transport. 

At the present time, separate 
packet transport networks are being 
proposed, field tested and offered by 
communications suppliers for use by 
network traffic. This would result in 
separate switching networks for net- 
work signaling and control, and net- 
work traffic. It is conceivable that 
these networks will merge into a sin- 
gle packet/burst facility with the de- 
lay characteristics necessary for the 
transmission of voice, the reliability 
and security mandated for network 
signaling and control, and the 
throughput capability required for 



low and medium speed data. The re- 
sult would be a single packet/burst 
network that would be used for a 
wide range of bursty services. As can 
be seen in Figure 4, if packet tech- 
nology advances sufficiently, 64 kb/s 
circuit switching may not be re- 
quired. Packet/burst switching would 
be used on all but the highest bit rate 
services with space division circuit 
switching being used on those ser- 
vices outside the capabilities of the 
packet network. 

The second major change is the 
availability of local digital switching 
systems. Several manufacturers have 
introduced these products, offering 
various amounts of distributed pro- 
cessing and remote switching ca- 
pabilities. Although the systems 
presently being offered are based on 
64 kb/s circuit switched technology 
and retain the stimulus oriented sig- 
naling of the past, the industry is in an 
era of rapid change in switching tech- 
nology. Switching speeds have not 
kept pace with the dramatic progress 
in transmission speeds. The result is 
that switching is creating a bottleneck 
and inhibiting the growth of new 
Continued on page 68 
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Making telephone service 
bloom in the desert. 



Providing telephone service in a desert “boom” area is a tricky business. 
Growth patterns are hard to predict; population changes with the seasons; 
planned subdivisions may or may not make it. And ever-increasing 
construction costs make cable installation risky to say the least. 

But with the Adaptive Engineering approach from Reliance Comm/Tec, 
Citizens Utilities Company is serving western Arizona without the risk. 

They use CM-8 Multi-Channel Subscriber Carrier from R-TEC 
Systems as an integral part of their planning for both temporary and 
long-term service. 

CM-8 costs less than new cable, can be installed 
quickly, moved, and re-used. It provides up to eight private 
lines over a single cable pair. A complete system includes 
a central office terminal, subscriber terminals, and 
distributed repeaters if needed. 

The system also provides remote, low-population 
areas with dependable service. And it has 
enabled Citizens to defer or eliminate the need 
for over $6 million in construction expenditures 
in seven years. 

Solutions to meet specific problems: that’s 
Adaptive Engineering. For information on 
the products and services that can put this 
approach to work for you, contact 
R-TEC Systems. 






R-TEC Systems / 21 00 Reliance Parkway / Bedford, Texas 76021 / 817-267-3141 
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Plenum cable has become a popular, cost-effective alternative to 
conventional conduit-enclosed wiring for many types of installations, 
but it has been difficult to find. Unlike other wire and cable com- 
panies. we were quick to realize that the low cost and easy installation 
of plenum made it the cable of the future. We made it our business to 
understand the many uses for plenum (as outlined in recent NEC revi- 
sions) and we now stock large quantities of the most popular con- 
structions. That means we can ship plenum to any location in a matter 
of hours— and our pricing is remarkably low, too. 

For more information about using plenum for the installation of 
alarm systems, telephones, computers, remote controls, closed cir- 
cuit television and other systems, call our PLENUM HOTLINE today! 
PS: We also stock conventional wire and cable. 

Beach Comm Supply 

15855 Chemical Lane, Huntington Beach, CA 92649. 

For immediate information call 714-895-3522! 
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wideband services. Today’s 64 kb/s 
switching systems may need to add 
integrated services digital network 
(ISDN) capability in order to secure 
their market share. Even that may 
not prove sufficient; these products 
also may be required to evolve to- 
ward a wideband ISDN, including 
video transmission, to justify the cap- 
ital investment necessary to replace 
the existing switching systems. 

The advances in optical tech- 
nology will not alone radically alter 
the present communications net- 
work. If these advances are coupled 
with progress in the hard and soft 
sciences, there will be strong motiva- 
tion for significant alterations of the 
present telecommunications net- 
work. These changes will transform 
the narrowband telecommunications 
network of today into the wideband 
communications network of the fu- 
ture. 

This future communications net- 
work will be fiber based with sub- 
scribers having fiber rather than 
metallic access to the network. Sub- 
scriber terminals will possess in- 
creased intelligence and the resulting 
switching functions will be highly dis- 
tributed. The service capabilities will 
span from very low bit rate telemetry 
services to very high bit rate, high 
definition digital video services. To 
provide integrated access to such di- 
verse service offerings, the signaling 
mechanism employed to initiate ser- 
vice requests will become in- 
creasingly sophisticated, employing 
message- or function-oriented signal- 
ing rather than the stimulus oriented 
signaling in widespread use today. 
With the quickening pace of tech- 
nological evolution and obsoles- 
cence. future systems are likely to be 
designed so they are extensible. The 
network will become the provider of 
transport capability and the user and 
marketplace will interact to produce 
services and features based on these 
transport capabilities. 

The transition from a telephone 
based network to a network based 
wideband communications will not 
occur overnight. The bandwidth will 
first be installed in the network in the 
form of large scale deployment of op- 
tical fiber. Switching and integration 
of services will follow as new markets 
begin to develop. 

The next decade will no doubt be 
exciting as these new technologies are 
actively deployed. The result will be 
that communications capabilities, the 
work and home environment and, 
thus, people’s lives will be signifi- 
cantly altered. □ 
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Cellular sobriety 
and market discipline 



Cellular entrepreneurs remain optimistic, 
but the time to go to market has come. 
Enthusiasm isn’t enough anymore 



LARRY LANNON, EXECUTIVE EDITOR-FEATURES 



CELLULAR communications is a 
good business with a good future, 
said Carl Thom a, a partner in the ven- 
ture capital firm of Golder, Thoma & 
Cresery, “but it may not be for every- 
body. Cellular is exciting but it is not 
risk free.” 

In other words, some people are 
going to make money and others are 
going to lose money in the cellular 
business. As more and more systems 
begin to go into operation, judgment 
day dawns for the many en- 
trepreneurs in the new industry. The 
enthusiasm that marked the cellular 
industry in its earliest days is being 
replaced with the sobriety the cold, 
hard marketplace always imposes on 
business pioneers. 

The mood and program at the Cel- 
lular Communications ’84 conference 
held in Chicago Nov. 26-28 reflected 
both the promise and risk involved in 
the cellular business. In terms of the 
number of attendees and the content 
of the conference, Cellular Com- 
munications ’84 was a success. Ap- 
proximately 350 people registered for 
the conference, the first cellular con- 
ference sponsored by Online Con- 
ferences Inc. in the United States. 
The program covered both the tech- 
nological and business aspects of cel- 
lular communications thoroughly. 
Question and answer periods follow- 
ing presentations were lively. 

The conference reflected an indus- 
try in motion, a young industry full of 
potential. 

The potential of cellular is based on 



its technology, which offers a viable 
mobile communications medium for 
large numbers of users. The tech- 
nology works. In the relatively few- 
large cities with systems on-line, cus- 
tomer response so far has been en- 
couraging. Prices are coming down, 
which should spur market expansion. 
In theory at least, the technology can 
substitute for the landline network, 
so the potential user population is 
enormous. 

But problems abound, as many 
speakers emphasized at the con- 
ference. The problems can be divided 
into regulatory and business prob- 
lems. In general, nonwireline carriers 
are more vulnerable to both kinds of 
problems than their wireline com- 
petitors. In one key instance, the reg- 
ulatory and business problems are 
intimately related. Often, they com- 
bine to give wireline carriers a head- 



'The enthusiasm that 
marketed the cellular 
industry in its 
earliest days 
is being replaced 
with the sobriety 
the cold, hard 
marketplace 
always imposes. . / 



start — because their systems are up 
first — over non wireline carriers. 

Regulating a new technology 

The Federal Communications Com- 
mission (FCC) regulates entry into 
the cellular business on the basis of 
standard metropolitan statistical 
areas (SMSAs). The FCC has 
adopted a policy which authorizes 
two carriers to serve each SMSA. 
One of those carriers must be a wire- 
line carrier, a telco with presence in 
the SMSA. The other carrier must be 
a nonwireline carrier. Authorizations 
are being gradually doled out by the 
FCC, beginning with largest SMSAs 
a§d slowly extending to the smaller 
SMSAs. 

It is a messy regulatory process, 
however necessary it is, and it is slow. 
Because the number of entrants is 
limited, FCC authorization and, 
hence, applications which may be au- 
thorized or at least lead to a minority 
position in an authorized partnership, 
have an intrinsic value. This has led 
to speculative applications from peo- 
ple who do not intend to go into the 
cellular business but hope to be cut in 
on the authorization action. The 
number of applicants has over- 
whelmed the FCC’s ability to process 
the paperwork. The FCC used to en- 
courage applicants to negotiate a set- 
tlement in markets which had more 
than one applicant. If a settlement 
could not be negotiated, the commis- 
sion would hold a comparative hear- 
ing. That process proved to be too 
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The sessions were well attended throughout the conference . 



time consuming. Now the FCC urges 
applicants to negotiate a settlement 
and holds a lottery to resolve the is- 
sue when negotiations fail. This solu- 
tion tends to stimulate negotiations, 
but the FCC is still swamped with 
paperwork, delays are still too long 
and the application problem is getting 
worse. 

Michael Sullivan, chief of the 
Mobile Services Div. of the FCC, 
said that the commission is attempt- 
ing to minimize regulatory interven- 
tion in the cellular business by 
regulating entry, not price. The lot- 
tery should improve the situation be- 
cause it will encourage competing 
applicants to reach a negotiated set- 
tlement. he said, which is the best 
way to resolve disputes. Sullivan 
warned that the FCC intends to reject 
frivolous and defective applications. 
The FCC staffer suggested that the 
authorizations be auctioned. An auc- 
tion would simplify and expedite the 
authorization process, he said, but 
the Communications Act of 1934 
would have to be amended before the 
FCC could hold an auction. 

Cellular should be loosely regu- 
lated, said Joseph Gillan, director of 
market structure with the Illinois 
Commerce Commission (ICC). Reg- 
ulation has two benefits, Gillan 
noted: It gratifies regulators and it su- 
pervises the first entrant in a market. 
However, even a complete business 
failure in a cellular market would im- 
pose only small societal costs since 
the service is a luxury, not a neces- 
sity, he said. Therefore, he suggested 
that cellular be detariffed, or de- 
tariffed within specific boundaries, or 
regulated on a segmented basis. If the 
market were detariffed, he said, prices 
would be completely flexible and state 
regulators would respond only to cus- 
tomer complaints. If a bounded de- 
tariffmg policy were adopted, state 
regulators would compel vendors to 
file price information but prices could 
float within an approved range, Gillan 
said. Segmented deregulation, he ex- 
plained, would require state reg- 
ulators to divide the industry into 
transmission and retail segments, and 
regulate only the former. 

The state regulatory situation is 
marked by its diversity, said Director 
of Regulatory Matters Phil Forbes of 
GTE Mobilnet. Some states regulate 
cellular to varying degrees, he said, 
and some do not. The potential cus- 
tomers of cellular companies, Forbes 
said, need less regulatory protection 
than the general public, he said. The 
FCC’s pro-competitive policy is es- 
sentially correct, he said. 



Vice President and General Man- 
ager Bob Marino of United Tele- 
Spectrum reviewed the problems 
authorization poses for wireline car- 
riers, many of which have to do with 
how wireline presence is defined. 
The FCC defined presence as having 
at least one access line in a given 
market, he said, a definition which 
led to some jockeying among com- 
panies. However, Marino noted, 
most Independents did not file for the 
wireline set-aside in the top 30 mar- 
kets, although a few of the bigger In- 
dependents were granted an equity 
position in cellular partnerships. The 
Independents have shown more inter- 
est in the smaller markets, he said. 

Initially, Independents were con- 
tent with minority positions in wire- 
line partnerships. Marino said, but 
increasingly they have been attempt- 
ing to become operating partners. 
This has led to problems in con- 
cluding settlements, he said, but the 
threat of having disputes resolved by 
the blind luck of the lottery has led 
wireline applicants to negotiate set- 
tlements more readily. General part- 
ners are responsible for system 
design and engineering, system im- 
plementation and regulatory matters 
he noted. In the large markets, the 
wireline operating partner is a Bell 
Operating company (BOC) or a GTE 
company. In the smaller markets, 
other Independents are becoming op- 
erating partners. Marino said. 

Another approach to the autho- 
rization problem was suggested by 
Deputy Chief, Policy Bill Adler of the 
Common Carrier Bureau of the FCC. 



He said one way of reducing the 
number of insincere applications for 
nonwireline authorization is to re- 
quire applicants to post a perfor- 
mance bond. The commission also is 
giving a lot of thought to auctions, he 
said, echoing Sullivan’s comments. 

Adler also raised the headstart 
question. Headstart is not an impor- 
tant problem in large markets, he 
said, but it will be in small markets 
which may not have enough capacity 
to support more than one cellular 
supplier for 10 years after the first 
company opens the market. David 
Irwin, an attorney, agreed. 

“Headstart, if sustained, will prove 
to be an advantage to wireline car- 
riers in the smaller markets.” Irwin 
said. 

The authorization process is at the 
heart of the headstart problem, in Ir- 
win's view. He called for the commis- 
sion to curb insincere applicants and 
warned that if the problem is not re- 
solved, legitimate applicants would 
be reluctant to enter the cellular busi- 
ness. Irwin questioned whether the 
wireline set-aside is justified. Wire- 
line companies, he said, do not pos- 
sess a unique ability to serve the 
cellular marketplace, based either on 
their experience in other telecom- 
munications markets or their ability 
to raise the necessary capital. 

Pivotal question 

“The technology aside.” said Tom 
Lucke. associate director, consulting 
services, Kalba Bowen Assoc., “cel- 
lular is just another business.” 

President George Perrin of page- 
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Net seconded Lucke' s point and ob- 
served that the most important prob- 
lems now vexing the cellular industry 
are business problems, not reg- 
ulatory problems. That is good news. 
Perrin said. 

If business problems are good 
news, there is plenty of good news in 
the cellular business, particularly for 
radio common carriers (RCCs) which 
have or want nonwireline authoriza- 
tions. Perrin listed the problems, 
which include interconnection, roam- 
ing and numbering plans, eventually 
providing nationwide service to non- 
SMSA areas, solving the 800 mega- 
hertz (MHz) issue, settling disputes 
in non wireline partnerships, the taxa- 
tion of traded partnership shares and, 
always, obtaining nonwireline autho- 
rizations. Other business problems 
include raising capital, market re- 
search. marketing, pricing and. of 



course, what to do about the head- 
start problem, if anything. 

Thoma looked at the cellular busi- 
ness from an investors perspective. 
Investors, he said, want to know 
about a company’s management ca- 
pability; the size, competitiveness 
and growth potential of an industry; a 
company's competitive edge, prof- 
itability and margins; and the antici- 
pated return on investment. Right 
now, investors generally believe cel- 
lular is a high growth industry domi- 
nated by large entities, he said. The 
technology. Thoma said, is seen as a 
local loop alternative. Investors be- 
lieve cellular will not be profitable in 
the near term, he said, and they are 
unsure when the industry will take 
off. Investors also are unsure, Thoma 
said, about how or when to best in- 
vest, and they are concerned about 
the industry's tendency toward man- 
agement by committee, a result of the 
many partnerships encouraged by 
the authorization process. Thoma 
also said investors think cellular is 



unusually consolidated for a young 
industry. 

A cellular business plan should in- 
clude information on market de- 
mand. system design and costs, 
operations, marketing and capitaliza- 
tion. Thoma noted. The market de- 
mand information should cover total 
potential market demand, the rela- 
tionship between demand and price, 
rate of customer acceptance, market 
share projections and usage fore- 
casts. he said. 

“System cost is coming down to 
the point that, relative to marketing 
and operating costs, it may not be the 
key component." Thoma said. 

Cellular companies tend to under- 
estimate real costs, he said, so they 
should keep a reserve of capital avail- 
able to cover the difference. Thoma 
also warned that cellular companies 
tend to overestimate demand and 



then staff the company based on esti- 
mated demand. He suggested that 
cellular companies begin to spend 
money on planning their operational 
and marketing activities the way they 
have been spending on system de- 
sign. Marketing, in particular, needs 
more attention, he said. 

Success in the cellular business 
“will take more money and time than 
probably we all like to imagine,” 
Thoma said. Cellular companies can- 
not be expected to make money for at 
least 3 years, he said. However, 
Thoma predicted that companies will 
show steadily improving results once 
they begin to turn a profit. 

Lucke noted that equipment man- 
ufacturers will compete on a global 
scale in the cellular business. Man- 
ufacturers must compete ag- 
gressively, he said, because they are 
under intense pressure to build mar- 
ket share rapidly so they can drive 
production costs down. System oper- 
ators likewise must build their sub- 
scriber bases quickly to cover their 



large initial equipment investment, he 
said. Therefore, Lucke said, oper- 
ators must market aggressively. 
Lucke observed that although initial 
equipment costs are high, so are the 
subsequent costs a successful oper- 
ator will incur. Thus, he said, the ini- 
tial system design is crucial and must 
permit the system to be readily ex- 
panded at reasonable costs. 

Lucke also noted a benefit in the 
cumbersome authorization process. 
He said the delay in getting cellular 
systems up and running will provide 
the operators in the smaller markets 
with valuable management and oper- 
ating experience not available to the 
cellular pioneers. This accumulated 
industry experience is one reason cel- 
lular will be viable even in the small- 
est markets, he said. 

Contrary to Adler's opinion, head- 
start is a serious problem even in big 
markets, according to President 
Andrew Daskalakis of Cellular Tele- 
phone of New York, a nonwireline 
carrier. Daskalakis noted that in New 
York City the wireline carrier has 
been operating since June while his 
company received its authorization 
only in October. Therefore, he said. 
Cellular Telephone has decided to re- 
sell service until it gets its system up. 
probably toward the end of next year. 
The resale effort will permit the com- 
pany to establish a customer base and 
build its distribution channels, he 
said, as well as acquire experience in 
dealing with regulators, operating a 
billing system and interfacing with 
telcos. 

Unfortunately, resale is not pro- 
fitable. Daskalakis said. “Reselling." 
he said, “is a defensive measure.” 

Money and marketing 

The growth of the cellular industry 
will be closely tied to the amount of 
available capital, said Craig 
Bouchard, vice president. Communi- 
cation Companies Div.. First Na- 
tional Bank of Chicago. The rela- 
tionship between the banking com- 
munity and the cellular industry is 
unstable, he said. Thus far, most 
banks “have decided not to take 
start-up cellular risks.” he said. 
Banks are waiting for cellular com- 
panies to establish track records, he 
said, which will take another 12 
months. The banking community be- 
lieves cellular will be a viable busi- 
ness in the long run, he said, but some 
short term catastrophes are antici- 
pated. In particular, Bouchard said, 
banks are concerned about the unpre- 
dictability of demand forecasts and 
Continued on page 84 



\ . .cellular service is an important 
improvement in communications technology, 
it is being marketed In a society 
which has an enormous appetite 
for communications. . .and is willing 
to pay to satisfy that appetite. 

The prices. . .initially were 
very high. Nevertheless, 
initial demand. . . has been healthy/ 



TELEPHONY/December 17, 1984 



71 




PLANT MAN’S NOTEBOOK 

Service awards get 
a new look at Alltel 

RAY BLAIN I 

Senior Technical Editor 

■ When the merger between the former phone books this year have included the 

Mid-Continent Telephone Corp. and Al- use of the Wander Indiana logo, and the 

lied Telephone Co. occurred, many logo and toll-free telephone numbers for 

changes took place to make the com- Indiana tourist information. All of these 

pany’s new name visible. Signs on build- changes have two purposes. They provide 

ings were replaced, panels on trucks an expanding source of revenue for 

changed over, and even the notepads and United of Indiana and they represent a 

other stationery had to be reprinted. fresh approach to reaching customers 

Along with all the other visible items with a wide variety of messages, 

representing the company, service awards 

jewelry had to also undergo a restyling to ■ Some Southwestern Bell managers in 

incorporate the Alltel name and properly St. Louis have gone to the front of the 

reflect the image of the new company. class — a high school class. 

“We feel this design captures many The telephone company has joined 
good things — the tie to Mid-Continent’s forces with the St. Louis public schools to 

past globe logo and the “A” for Allied enhance the educational opportunities of 
Telephone,” said David Stofka, vice presi- city school students. As a corporate spon- 

dent-personnel. “We think it s a nice tran- sor of the School Partnership Program, 
sitional piece.” Southwestern Bell is lending managers to 

The seemingly simple task of changing Summer High School in north St. Louis to 

the company’s service awards was the conduct mini-courses in their career 

culmination of almost a year’s work. Be- fields, such as computer science and pub- 

fore the awards were ready to be pre- lie relations. 

sented, tasks such as selecting the new “We are building tomorrow’s work 
emblem design; choosing the type, quality force in today’s classrooms,” said Wayne 

ajnd facets of the jewels in the award ; and Walker, director of volunteer services and 

selecting the type of metal, whether gold external resources in the city schools, 

or silver, had to be performed. “We need to bring the business com- 

Designed by the Robbins Co.. At- munity into the classroom if we are to 
tleboro. Mass., the new service awards present them with an educated and 

will premier at the headquarters 1984 Ser- qualified work force at graduation.” 

vice Recognition Luncheon. Approx- The contact with professionals in the 

imately 20% of the corporation’s em- classroom “. . . bridges the gap between 
ployes system-wide — or 1100 employes — textbook theory and real life,” Walker 

will receive the first collection of Alltel said. 

service awards. Southwestern Bell Telephone also 

This year’s service awards will cost the sponsors a work-study program with an- 
company about $80,000, which is not sur- other city high school to teach students 
prising considering the number of people office skills and job responsibilities while 
receiving awards and the cost of jewelry. employed part time at the telephone com- 

pany. 

■ Dramatic changes are being made to 

some of United Telephone Co. of Indi- ■ Almost 800.000 residents who have 
ana’s phone books — both inside and out. elected to use Wisconsin Bell's inside wire 
No longer are telephone directories maintenance program will soon notice a 
merely a resource for names, addresses. slight reduction in their rates. The com- 
and phone numbers. They are taking on pany has agreed with a Public Service 

the look of a comprehensive resource Commission suggestion to reduce the 

book reflecting important facts about the monthly charge for inside wire mainte- 
community as a whole. nance from 35C to 30C . 

Like other facets of the telephone in- The customers will also have another 
dustry, directories have been re-examined chance to decide whether they want to 
and looked at in a new way. “With the have the company maintain telephone 

onset of deregulation, telephone com- 

panies, like United, have begun to realize 

the potential of telephone directories,” Cross Talk 

commented Doug Kehler, advertising and It costs more today to amuse a child 

promotion manager. than it did to educate his father. 

Other firsts for United of Indiana's 



wire and jacks on their premises. If they 
elect not to pay the monthly charge, they 
may repair the wire themselves or pay a 
contractor or Wisconsin Bell to do so. 

An insert in bills will notify customers 
that if they wish to end the monthly wire 
maintenance fee they should fill out and 
return the form. They will then be respon- 
sible for fixing anything that might go 
wrong with telephone wiring on their 
premises. 

■ U.S. District Judge Constance Baker 
Motley has rejected a request from a New 
York publisher to bar AT&T from printing 
and distributing 800 number directories 
without charge. Telecommunications 
Publishing. Inc., which publishes its own 
directory of 800 numbers, had filed a law- 
suit charging that AT&T was violating 
antitrust laws by attempting “to monopo- 
lize” the market by passing out 1.3 million 
directories. The judge rejected the suit be- 
cause it “failed to show irreparable injury” 
and was “untimely.” AT&T has begun 
distributing the directories. 

■ Ameritech has established a $2.4 billion 
dedicated bond fund to be used as pension 
benefits for its 43.000 current retirees. 

According to William H. Springer, vice 
chairman and chief financial officer. 
Ameritech is financing the fund from its 
$6.4 billion share of the $54 billion in pen- 
sion assets divided among AT&T and the 
new regional companies. He said that the 
fund “. . .will strengthen Ameritech's 
pension plan and send a strong, positive 
signal to employes, investors and the fi- 
nancial community.” 

Springer also said Ameritech will put its 
remaining $4 billion in pension assets to 
work in a diversified portfolio to fund pen- 
sion benefits for future retirees. 

■ Digital Equipment Corp.. Maynard. 
Mass., will be participating in the AT&T 
Communications’ “Opportunity Calling 
for Business” program. 

“Opportunity Calling for Business” of- 
fers $1 in merchandise credit for every 
dollar in long distance charges between 
$15 and $300 per month. Customers can 
receive an allowance check on the price of 
selected merchandise featured in an at- 
tractive catalog, or a rebate check after the 
purchase of selected merchandise. 

Under the agreement, AT&T Com- 
munications will offer Digital’s DECmate 
II word processor/small business system, 
along with a selection of 11 computer/of- 
fice accessories. 

■ The Iowa Schools & Training Commit- 
tee has announced the donation of a Nor- 
thern DMS 10M digital switch to the Des 
Moines area Community College's tele- 
communications course. 

The switch will be used for both the 
regular telecommunications students and 
for other telephone industry personnel. 
The equipment will be installed this 
month. Details of future training sched- 
ules for Independent telephone company- 
employes are forthcoming. 
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Strata S, VI, XII & XX 

Your Telecommunications Link With The Future. 




Today.... choose the 
communication system pro- 
grammed to meet your customer’s 
individual needs, allowing for tomorrow’s 
growth. Quality, expandability and advanced 
programmable features make the Strata S, VI, 
XII and XX Electronic Key Telephone systems a 
sound investment. 

With Toshiba, a common family of telephones 
is shared among the Strata series. The micro- 
processor-based telephones are compatible 



with any of these tele- 
phone systems. 

Toshiba’s versatile Strata 
series can grow from just a 
few telephones to as many as 
21 lines and 56 phones. Attrac- 
tively packaged, easy to install and 
use, Strata’s many features can be 
custom programmed for your individual tele- 
communications needs now, and in the future. 

Call or write for a free brochure. Toshiba Amer- 
ica, Inc. Telecommunication Systems Division, 2441 
Michelle Drive, Tustin, CA 92680 (714) 730-5000. 



In Touch wtth Tomorrow Check No. 36 on Reader Service Card 

TOSHIBA 

THecommunirauon System* Division TOSHIBA AMERICA. INC. 




memo to advertisers 



in "trie dark 



Any merchant that can’t provide dependable facts on the product or services 
he offers won’t be in business long. 

You don’t sell that way, so don’t buy advertising in the dark either. 

We submit our records to the regular scrutiny of the Audit Bureau of Circula- 
tions and our circulation practices to the discipline of their regulations. 

They report the facts and figures that tell you the exact circulation commodity 
we offer for the distribution of your sales messages. 

So don’t buy in the dark— not when you can be ABC-sure with 

telephony 

As a member of the Audit Bureau of Circulations, our circulation records and prac- 
tices are subject to the scrutiny of regular field audits and the discipline of ABC- 
determined standards. 







One name fits all. 



The name: NEC. We don't make 
just key telephones. Or just PBX's. 
Whether you want a single-line 
phone for your home, a multi-line 
key system for your business, or 
an information management sys- 
tem for 20,000-plus employees, 
NEC can fit your needs. Exactly. 

You're never shoe-horned into 
a communications system that's 
not right for your size. And, 
you're always sure of getting 
the latest technology. 

NEC offers you microprocessor- 
controlled systems with all the 
newest productivity features — 



from speed-dialing and handsfree 
answerback to digital displays 
that leave you messages. You can 
choose systems with toll restric- 
tion, door phones and program- 
mable alarm zones. You can start 
with voice alone, then add data, 
image, text and voice mail as 
you need them for total office 
automation. 

Because all NEC systems are 
modular in design, growth is sim- 
ple. Plus you never pay for more 
phone than you need. 

Backing each NEC system is a 
nationwide sales and service 



organization, and a multi-billion 
dollar corporation that's been 
part of the telecommunications 
industry since 1899. So whatever 
your size, remember NEC — for a 
better fit. For information contact 
NEC Telephones, Inc., 8 Old Sod 
Farm Road, Melville, NY 11747. 

Call toll-free 1 - 800 - 626 - 4952 ; 
in NY State 516 - 293 - 3015 - 

SEC 

NEC Telephones. Inc. 



LINKING COMPUTERS & COMMUNICATIONS 



Check No. 27 on Reader Service Card 



NEW 

PRODUCTS AND 
SERVICES 




HAND LAM P/This 18 W. U-shaped 
fluorescent hand lamp can replace con- 
ventional incandescent lamps. The U- 
shaped fluorescent tube is enclosed in a 
shock-proof butyrate shield which pro- 
tects against shattering. Daniel Wood- 
head Co. 

Reader Service Card No. 170 




STATISTICAL MULTIPLEXERS/ 
The 330 Dataplexers are statistical multi- 
plexers that support up to 32 channels 
over I or 2 composite links at speeds up to 
76.800 b/s. Composite links may be voice- 
grade cable, microwave, coaxial cable, 
satellite link or fiber optic facilities. Tell- 
ahs, Inc. 

Reader Service Card No. 171 

SOFTWARE ENHANCEMENT/The 
CS-I cellular mobile telephone has a Mask 
Rom software enhancement package. The 
package has repertory memory upgrade 
from 10 to 30; a 16-digit scroll under dialed 
number display with retention of the last 7 
numbers; transmission muting; and a 1- 
minute beep tone. The package also has 
an A/B switch for access to wireline and 



non-wireline cellular service and reper- 
tory DTMF transmission. Oki Advanced 
Communications 

Reader Service Card No. 172 




SECURITY TELEPHONE/The 
TDP- 1000-14 is a 40-number memory 
lockout telephone. A lock on the tele- 
phone prohibits any unauthorized phone 
calls. Tone-pulse switchability allows use 
on both rotary and pushbutton lines. Tele- 
dial Devices, Inc. 

Reader Service Card No. 173 






BATTERY HOLDER/The Series 180x 
is a non-metallic 9 V battery holder. The 
holder accepts any standard PP3 rec- 
tangular 9 V battery. This battery holder 
comes either with standard solder lugs for 
wire connects or with printed lugs for plug- 
ging directly into the printed circuit board. 
Midland-Ross Carp. 

Reader Service Card No. 174 




OPTICAL REPEATER/ Model 
CER-802 remote optical repeater is com- 
patible with IEEE 802.3 transceivers. The 
unit transmits over 1000 M without speed 
degradation. The repeater can be used on 
factory floors with large generators or 
motors in operation, high electrical or 



electromagnetic interference areas, ex- 
plosive environments and outside under- 
ground installations. Canoga Data 
Systems 

Reader Service Card No. 175 




MODULE/The T1 carrier format and 
status module (TFSM) bridges a DS1 sig- 
nal pair and shows the user whether the 
signal is in standard framing format or ex- 
tended framing format. The module dis- 
plays to 7 digits of precision the frequency 
of the clock extracted from the signal and 
shows when bipolar 8-0 substitution 
( B8ZS) occurs on the monitored pair. Cal- 
cu la graph Co. 

Reader Service Card No. 176 




CUTTERS/The 2000 Series includes 
side cutters, diagonal cutters and an end 
cutter. The cutters have been designed to 
cut ACSR. small bolts, nails and most 
hardened wire without damaging the cut- 
ting knives. Klein Tools, Inc. 

Reader Service Card No. 177 

VOICE DIALER/Model VRT-II50 
Command Dialer II recognizes spoken 
words, and matches them with pre- 
programed words and numbers. Up to 16 
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words and phone numbers can be stored 
in memory. The phone will adapt to the 
voice commands of users other than the 
voice that programed it. Audec Corp. 

Reader Service Card No. 178 




VIDEOTEX DECODER/The Tex vid- 
eotex decoder links the user to a service 
organization’s host computer. Services 
can include electronic transfer of funds, 
bill paying, account balance inquiry and 
bank news and services. Additional uses 
include closed user networks. Telelogic 
Inc. 

Reader Service Card No. 179 




DIGITAL NETWORK/The Integrated 
Digital Network Exchange (IDNX) can 
terminate up to 32 T1 lines in any config- 
uration. This allows for up to 32 units to be 
connected to a single unit. The unit can 
support up to 512 active voice and data 
circuits. The unit can reroute voice and 
data circuits around faulty T1 lines with- 
out operator intervention. Network 
Equipment Technologies 

Reader Service Card No. 180 



SOFTWARE/The DCS-300 software 
provides access to ITT services via com- 
municating personal computers. The soft- 
ware supports ITT s interactive telex and 
directory services and provides a message 
editor to permit creation of messages off- 
line. The package works with modem- 
equipped IBM and ITT XTRA personal 
computers and similar compatible micro- 



computers. ITT Communications Ser- 
vices. Inc. 

Reader Service Card No. 181 




LED INDICATORSAThe ME351-MP 
series consists of LED indicators. The in- 



dicators come in 4 styles and 3 colors. 
Styles include directional, bidirectional, 
round and rectangular indicators. Mouser 
Electronics 

Reader Service Card No. 182 




COMMUNICATIONS SYSTEM/The 
Correctional facility communications sys- 
Continued on page 78 




stays alert! 




Nice to know, while you Y 
counting sheep, you can 
count on the Supervi- 
sor to monitor and 
control your entire 
telecommunications 
operation. 



Day and night, the 
Supervisor is busy 
gathering data to 
keep you informed . 
and it's non-volatile 



memory won't forget the de- 
tails. Continually updated 
information is delivered 
through any remote 
computer terminal 
you choose. And, of 
course, if you regu- 
larly require data gt 
the plant site , an op- 
tional touch-screen 
display is available. 



For full details 
call (419) 468-8100 
and ask for the 
SUPERVISOR! 



MAXIMUM 

MANAGEMENT FOR 
TELEPHONE POWER 



ITT PowerSystems Corporation I 

Box 688 Gallon OH 44833 Mil Y 0 W6f OySlGmS 





terns have graphic displays and pushbut- 
ton operation. Central consoles can 
provide communication to an unlimited 
number of cells or remote stations. Modu- 
lar plug-in construction allows for system 
expansion. Dukane Corp. 

Reader Service Card No. 183 




CONNECTORS/These metal shell D- 
subminiature connectors. Series 4600, 
come in yellow chromate finish or a tin 
finish with raised contact dimples for 
positive continuity from shell to shell. The 
connectors are available for plug and 
socket configurations with 9. 15, 25 and 37 
contacts, providing mass termination of 
standard 0.050 in. pitch ribbon cable. 
H&T Components Inc. 

Reader Service Card No. 184 

NUMBER DISPLAY/This MF re- 
ceiver with LCD display shows the phone 
number of the calling subscriber at an 
emergency reporting center. A full 10-digit 



number is displayed with a 2-number 
memory. The box wires into existing key 
set or phone and an RS-232 connection 
provides ASCII output of ANI. TCI. Inc. 

Reader Service Card No. 185 




RATE BILLING/This 2-party message 
rate billing is for lifeline services to the 
ACT II Access Measurement System. 
With the service, the user is typically al- 
lowed a fixed number of local calls per 
month at a flat rate, with additional calls 
being billed per call. The system may also 
be used for access charge and WATS bill- 
ing. Science Dynamics Corp. 



Reader Service Card No. 186 




MODEM/The GL11I0 data link radio 
modem provides data transmission 



through degraded channel conditions ex- 
perienced in low power VHF and UHF 
radio links. The modem can be used for 
point-to-point and networked radio data 
communication system. With additional 
link and DTE protocols, the modem can 
be used for mobile radio data communica- 
tion applications. The unit is suited for 
narrow band FM radio channels and can 
be used as a stand-alone unit or as a Eu- 
rocard plug-in package. Glenayre Elec- 
tronics 



Reader Service Card No. 187 




VIDEO TERMINAL/Model DS7 Data 
D-Streamer is a serial ASCII video termi- 
nal designed to sort streaming data by 
user-selected key words functioning as 
data headers and terminators. When a 
header is recognized in the data stream, 
the header and the following data are sent 
to the printer port until the terminator is 
recognized. Applications include sorting 
data from streaming data sources such as 




ANNOUNCING... 

A NEW TOOL FOR 
TELECOM TRAFFIC PEOPLE 



PRACTICAL GUIDE TO 
TELETRAFFIC ENGINEERING 
AND ADMINISTRATION 

BY ROBERT W. LAWSON 



is off the press and ready for your daily use and guidance. This is 
a practical book, written in easy-to-understand language, covering 
on-line traffic operations related to switching offices and networks. It 
takes up where the books on traffic theory and formulae leave off. 
Author Lawson’s 17 years of experience in all aspects of traffic 
engineering, coupled with the precision and lucidity of his writing, 
make him uniquely qualified to guide those who need to know how 
traffic engineering and administration really works. Lawson describes 
the perfect environment that teletraffic theory assumes exists and 
compares it with the real life situations and conditions that people in 
the business know exist. Through this technique he provides 
guidance toward solving day-to-day traffic problems. 



The book’s main purpose is as a guide to traffic administrators, 
engineers and technicians. But it is more than that, for it can build 
greater understanding between traffic and plant administrators in 
regard to the use and value of traffic analysis. 

The balance of service and cost is what teletraffic engineering and 
administration is all about. This book can help everyone concerned 
with teletraffic understand how that proper balance can be achieved. 

PRICE 

$20 single copy $15 (5 copies or more) $12 (50 copies or more) 

Send for your copy today: 



TELEPHONY PUBLISHING CORP. 
BOOK DEPARTMENT 
55 E. Jackson Blvd. 



Chicago, IL 60604 (312) 922-2435 company 



Please send me copies of A PRACTICAL 

GUIDE TO TELETRAFFIC ENGINEERING AND 
ADMINISTRATION Enclosed is my check for 
$ . (Payment must accompany order.) 



STREET 



CITY STATE ZIP 

Books will be shipped promptly via UPS. 





the weather service, stock exchange and 
commodity service, corporate branch of- 
fice communications and scientific and 
military data transmission. ABC Systems 
Inc. 



Reader Service Card No. 188 




ROTATING CONSOLE/The Ca- 
rousel is a rotating console with 24 wire- 
marking dispensers. The unit rotates to 
allow accessibility to the markers on all 4 
sides. Each side holds 6 modular dispens- 
ers with 10 tapes, for a total of 240 different 
legends. Ziptape Identification Systems 
Reader Service Card No. 189 




TIE-ON ENVELOPES/These tie-on 
envelopes allow the user to tie warnings, 
instructions or other important informa- 
tion to the equipment or workstation 
where needed. A zipper closure allows for 
access and replacement of the informa- 
tion. Associated Bag Co. 

Reader Service Card No. 190 




dialer and an answering machine. The 
user can program the phone to give callers 
messages stating that he is unavailable, 
that he can be reached at another number 
or that he can be reached at another 
number at a certain time. The SS-100 can 
also be used with a tapeYecorder, giving all 
the above messages, and also giving the 
caller the option of leaving a message. 
Technico (USA) Corp. 

Reader Service Card No. 191 

WORKSTATION/This workstation 
combines an integrated electronic tele- 
phone and an electronic typewriter. The 
workstation provides call distribution, 
telex capability, incorporates a computer 



modem and handles electronic mail. Up to 
8 telephone lines are directly integrated. 
Crystal Technologies Corp. 

Reader Service Card No. 192 




FIBER OPTIC CONNECTOR/The 
Series 232 SCSM single mode FO con- 
Continued on page 81 




MMAXIMUM 
MANAGEMENT FOR 
TELEPHONE POWER 



the details! 



Even during a total power loss the 
Supervisor will maintain all data 
stored in its non-volatile memory. 

This means you can concentrate 
on other matters while efficient algo- 
rithms analyze and control your entire 
utility power plant operation. Every- 
thing gets checked out whether you 
remember or not! And the Supervisor's 
built-in programmability allows you 
to select the exact functions you need! 

For full details call (419) 468-8100 
and ask for the SUPERVISOR! 



SPEECH SYNTHESIS PH ON E/The 
SS-100 is a speech synthesis phone that 
performs the functions of both a memory 



ITT PowerSystems 







Defining ^ 

14,500 

telecommunication words and terms 



This is the Book 
You’ve Been a 
Waiting Fon^Z 



It’s hard to keep up with events and changes in the 
telecommunications field these days. This new book 
will help by fulfilling a basic need— an understand- 
ing of the new language of telecommunications. Yes, 
there is a new language. Because the field is almost 
as new now as it was 106 years ago when the tele- 
phone was invented. 

You’ve all heard of the marriage of computers and 
communications. This book, in part, was made nec- 
essary by that marriage, which, of course, now has 
been consummated and is producing a confusing 
array of progeny. The DICTIONARY will go far toward 
ending the confusion. In it, the telephone engineer 
can find the definition of “byte,” and the computer 
specialist can find the definition of “centrex.” 

Those are two of the 14,500 words and terms in the 
315-page book. It is a specialized book— every word 
has to do with telecommunications. Yet it is a gen- 
eral reference work because the words and terms are 
drawn from all of the many fields that now affect 
telecommunications: telephony, of course; 
computers; satellites; radio; special transmission 
media and techniques— all are here. All have been 
carefully compiled, researched, compared and 



defined in a massive two-year effort by Graham 
Langley, widely traveled engineer and executive, 
who has spent 40 years learning and working with 
the intricate details of telecommunications systems. 
That knowledge all has been brought to bear in the 
writing of this book. 

Here are the highlights of the DICTIONARY’S 
contents: 

• Dictionary of 14,500 telecommunication words 
and terms 

Plus these appendices: 

• Acronyms and abbreviations 

• Telephone signaling systems 

• Switched data services 

• World Administrative Radio Conference (WARC) 

• Submarine cables 

• Classification and designation of radio emissions 

• International Telecommunications Satellite Consortium 
(INTELSAT) 

• SI units (international unit system) 

• CCITT recommendations 

• Logic gates and Boolean Truth Tables 

PRICES: $35.00 (single copy) 

30.00 ( 10 or more) 

20 .00( 100 or more) 



AVAILABLE IN EUROPE from TELEPHONY, 136 Broomfield Rd., Chelmsford, Essex CM 1 1 RN, UK, at 119 per copy. 

TELEPHONY PUBLISHING CORP. 

BOOK DEPARTMENT Please send me copies of TELEPHONY’S DICTIONARY. 

55 East Jackson Blvd. Enclosed is my check for $ 

Chicago, IL 60604 (312) 922-2435 (Payment must accompany order except for established accounts.) 

■ NAME L ■' , . 

COMPANY ; ; 

ADDRESS : 

I CITY 4 : 1 STATE ZIP 

BOOKS WILL BE SHIPPED PROMPTLY VIA UPS 



nectors have lapped ceramic capillary fer- 
rules with 1 /X concentricities. A 0.250 in. 
long precision hole in the ceramic ferrule 
ensures fiber parallelism. Optical Fiber 
Technologies, Inc. 

Reader Service Card No. 193 




DISTRIBUTION FRAME/The 
SX-I00 main distribution frame is config- 
ured for 112 prewired ports and 6 defined 
power failure positions. The unit is pre- 
wired and uses cold rolled steel to avoid 
the static damage that plastic base plates 
may cause. Built in safeguards protect 
EPABX systems from excessive voltage. 
MDF Inc. 

Reader Service Card No. 194 




RESPONDER/Model 152 responder 
functions as an originating Code 105 trans- 
mission test line when used with a host 
PBX. The responder uses the direct trunk 
selection features of the PBX via an op- 
tional 2-wire maintenance port test con- 
nection. The unit supports both autorout- 
ing and demand testing instructions from 
an external controller over an RS-232 in- 
terface. CXR Telecom 

Reader Service Card No. 195 




TRENCHER/This 3-point hitch 
mounted PTO driven trencher is for small 
tractors equipped with hydrostatic trans- 
missions or creeper gears. Trenching 



widths include 4 in. , 5 in. , 6 in. , 8 in. , 10 in. 
and 12 in. The trencher also has 2.5 ft., 3 
ft., 4 ft., 5 ft. and 6ft. depths and dual pivot 
action .American Trencher Inc. 

Reader Service Card No. 1% 




PROTOCOL ANALYZER/This porta- 
ble protocol analyzer. Model VP-3682P is 



a line diagnostic instrument for trou- 
bleshooting and analysis of faults in data 
communications network systems. It can 
record and store data into its built in mem- 
ory and display it on the CRT screen with- 
out affecting the on-line status. Pan- 
asonic Industrial Co. 

Reader Service Card No. 197 

SPLICING KITS/These two splicing 
kits can be used to repair single and multi 
conductor cables and power cord sets. 
One of the kits uses a heat shrinkable in- 
sulating sleeve with a sealant that provides 
1000 V per mil insulation property. The 
other uses a neoprene sleeve or tape and 
Continued on page 82 





. . . keeps on working 

The microprocessor-based 
Supervisor from ITT stays on the 
job, twenty four hours a day 
monitoring and controlling util- 
ity power plants and other 
building equipment. 

Its adaptable modular de- 
sign accepts a mixed variety of 
inputs and outputs. As a result, 
you benefit from easy retrofit 

with existing 
power equip- 
ment... and 
from easy up- 
gradability 
to meet future 
demands. 

For full details call (419) 468- 
8100 and ask for the SUPERVISOR! 



MAXIMUM 
MANAGEMENT FOP 
TELEPHONE POWER 

Check No. 40 on Reader Service Card 

ITT PowerSystems Corporation, | * I ^ I * 
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provides a watertight splice with an in- 
sulation value of 5000 V. Dur aline, Div. of 
J.B. Nottingham & Co., Inc. 

Reader Service Card No. 198 




AERIAL WORK PLATFORM/This 
zero tail-swing 46N electrical aerial work 
platform has electronic battery power and 
optional 3-section boom. The optional 3- 
section boom reduces the machine length 
by 6 ft. and enables operation in less 
space. The unit comes standard with a 25 
hp electric motor and uses 72 Vdc, 575 
amp/hour batteries connected in series. 
Calavar Corp. 

Reader Service Card No. 199 




NETWORK CONTROLLER/The 
Western Electric Customer Network 
Controller lets the customer directly con- 
trol the digital cross-connect capability of 
the Digital Access and Cross-Connect 
System. The controller includes features 
for the customer and the telco. Customer 
features provide an interface to the Cus- 
tomer Network Controller and allow the 
customer to exercise digital control over 
cross-connections in DACS. Telco fea- 
tures allow personnel access to the system 
for assigning new customers and their 
DACS terminations, for monitoring the 
database integrity and for performing 
other maintenance functions. AT&T Net- 
work Systems 

Reader Service Card No. 200 

SOFTWARE PRODUCTS/The UNIX 
Blast communications software products 



provide error free file transfer and termi- 
nal access to link UNIX systems with any 
other computers running Blast software. 
The software is available for over 100 com- 
puters, including DEC VAX (VMS) and 
PDP (RSX), Wang (VS), and Hewlett 
Packard 3000 (MPE) and 1000 (RTE). 
Communications Research Group, Inc. 

Reader Service Card No. 201 




PROTOCOL TESTER/The Chame- 
leon II data communications protocol 
simulator/analyzer offers a real time clock 
board and 15 protocol support software 
packages. Software programs designed to 
perform with the real time clock board 
include synchronous data link control sta- 
tistics, X.25 statistics and direct-to-disk 
analysis. Tekelec, Inc. 

Reader Service Card No. 202 




STATION CLOCK/The GDC Station 
Clock Facility is a multiplexer with the 
station clock facility. This Network Tim- 
ing dictates that all timing within a syn- 
chronous digital network be slaved and 
locked to a single frequency reference. 
The unit can serve as the master clock for 
the network or lock onto an external tim- 
ing source. General DataComm Indus- 
tries, Inc. 

Reader Service Card No. 203 







TEST SET/Model TS2 1-080 test set has 
a water resistant keypad and switch pro- 
tectors and solid state circuitry for protec- 
tion against high currents. The test set has 
increased receive levels and monitor lev- 
els and DTMF signal levels compensating 



for loop length. The test set also has tone 
and pulse operation, polarity test buttons 
and LEDs. Harris Corp., Dracon Div. 

Reader Service Card No. 204 




INDEX DIALER/The Linkit index di- 
aler stores up to 420 telephone numbers in 
an automatic dialer. The dialer combines 
1 -button memory dialing with a directory 
that allows the user to enter names, ad- 
dresses and telephone numbers alpha- 
betically. To dial a call automatically, the 
user opens the directory to the proper sec- 
tion of the alphabet, locates the name, and 
presses the button alongside the entry. 
Buscom Systems 

Reader Service Card No. 205 




STATISTICAL MULTIPLEXER/The 
TP-214 4-channel statistical multiplexer is 
designed for networks using asyn- 
chronous terminals or a mix of syn- 
chronous and asynchronous terminals. 
The device allows the user to connect 4 
asynchronous terminals with input speeds 
from 1 10 b/s to 9600 b/s to a synchronous 
modem. The device can also be connected 
to 1 or more ports of a multiport syn- 
chronous modem or to a DSU. The device 
has remote test capability, front panel di- 
agnostics, and provisions for the use of X- 
on, X-off signals to prevent buffer over- 
runs. Teleprocessing Products , Inc. 

Reader Service Card No. 206 

WIRE MARKER/This wire marker is 
perforated into 3 parts. The first part is a 
terminal marker and the other 2 pieces are 
for marking both ends of an attached wire 
as small as 0.040 in. without flagging. The 
complete marker will encompass a 0.350 
in. OD cable. Datak Corp. 

Reader Service Card No. 207 
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Continued from page 71 
the complicated ownership rela- 
tionships prevalent in the industry. 

The interconnection problem 
faced by nonwireline carriers has 
been exacerbated by the telephone 
industry’s concern with the access 
charge concept, argued Attorney 
Richard Tettelbaum of Fortas & 
Hardman. He said economic rela- 
tionships should be bilateral and that 
there are three alternatives: joint 
ownership of interconnecting facili- 
ties; distributing the cost of inter- 
change facilities according to the 
relative traffic shares of the intercon- 
necting companies; finally, the orig- 
inating company could pay the 
terminating company for the costs of 
carrying the traffic. Telcos treat cel- 
lular carriers as “a mere appendage” 
of the network. Tettelbaum said, 
when they should treat cellular car- 
riers as part of the network. 

Buffalo Telephone Co., a non- 
wireline carrier serving Buffalo, 
N.Y., has built a good working rela- 
tionship with New York Telephone 
Co., General Manager and Chief Ex- 
ecutive Officer Dennis Rooney ex- 
plained, by trying to work with the 
telco. Telcos often are suspicious of 
RCCs, he said. Telephone industry 
jargon also is hard to understand, 
Rooney said, which creates an addi- 
tional barrier. 

However, establishing a good rela- 
tionship with telcos is absolutely nec- 
esary for nonwireline carriers, 
Rooney said. Telcos have motivated, 
qualified people anxious to prove 
they can master the new environ- 
ment, he said, as well as superb 
equipment. They also possess experi- 
ence in dealing with regulators and 
engineering expertise RCCs lack, he 
said. Telco personnel are not obliged 
to share their expertise with RCC 
personnel, Rooney said, but they will 
be helpful if the telco and the RCC 
have a good relationship. RCCs 
should work hard to establish a coop- 
erative relationship with telcos, he 
said. 

Good research is essential to the 
development of a good marketing 
program, said Sheila Griffin, general 
manager, Market Research & Infor- 
mation, Ameritech Mobile Com- 
munications. It is important to do 
ongoing market research, she said, so 
shifts in the market do not catch the 
operator out of position. This is par- 
ticularly important in the cellular in- 
dustry, Griffin said, because of its 
dynamism. Different people than the 
original customers now are interested 
in using cellular service, she said, and 
the company must change its market- 




Sheila Griffin, general manager. 
Market Research & Information, 



Ameritech Mobile Communications , 
waits for a speaker to answer her 
question. Griffin also addressed the 
conference. 

ing effort to inform and sell these new 
potential customers. 

Albert Grimes, vice president and 
general manager of Cellular One, the 
nonwireline carrier in the Wash- 
ington-Baltimore area, discussed 
marketing in that highly competitive 
market. Cellular One was up 4 
months before its wireline com- 
petitor, he said, so there was not a 
problem with wireline headstart. The 
company has used an expensive, ag- 
gressive advertising campaign to 
keep its lead in the market. Grimes 
said. Much of the advertising has 
been devoted to differentiating the 
vendors, he said. The company uses 
direct sales techniques, he said, with 
most of the sales coming from a rela- 
tively small number of dealers. 

In one of the last presentations of 
the conference. Vice President and 
General Manager Stan Krejci of Met- 
rocall, one of the partners in Cellular 
One, described the synergistic rela- 
tionship among cellular, conventional 
mobile communications and paging 
services. By stimulating network 
usage, cellular has helped increase 
the traffic and profits of all telecom- 
munications companies, he said. Fur- 
thermore, people in the market for 
one kind of communications service 
often are interested in and can be sold 
on a second service, Krejci said. 

The big question 

The question haunting entrepreneurs 
in the cellular industry is easily stated 
and seemingly impossible to answer. 
How much demand will there be? 

No one knows for certain. People 
who think they know do not talk 
about it. 



What is known is that cellular ser- 
vice is an important improvement in 
communications technology. It is 
being marketed in a society which 
has an enormous appetite for com- 
munications of all kinds and is willing 
to pay to satisfy that appetite. The 
prices of cellular systems initially 
were very high. Nevertheless, initial 
demand in the first large urban mar- 
kets has been healthy. As production 
costs come down and retail prices fol- 
low, demand is expected to increase. 

So, cellular is expected to be pro- 
fitable. 

But for which companies in which 
markets when? Will it be profitable in 
smaller urban areas? In suburban 
areas? In rural areas? Will only wire- 
line carriers be able to make money in 
certain markets? 

Little hard data is available. No 
new data was offered at Cellular 
Communications ’84. Some people 
declined to answer specific questions 
on their companies’ demand projec- 
tions. Thoma suggested from the 
podium that people interested in hard 
demand data read an article entitled. 
“Chasing the cellular rainbow” by 
LeRoy T. Carlson Jr. of Telephone & 
Data Systems (TDS), and H. Donald 
Nelson and Gary L. Henshue of U .S. 
Cellular Corp., a TDS subsidiary, 
which was published recently in this 
magazine (TELEPHONY. Nov. 19, p. 
32). 

Demand is the key issue. It formed 
the foundation for the many interest- 
ing discussions at the Chicago con- 
ference, as it forms the foundation for 
all cellular planning. But it is not dis- 
cussed in any detail in public. Every- 
body in the cellular business is left 
speculating. 

As speakers at the conference dis- 
cussed, there are a lot of problems in 
bringing cellular service to the con- 
sumer, not the least of which has 
been dealing with the FCC’s autho- 
rization process. But the cellular in- 
dustry now is entering a market 
driven phase. Operators continue to 
fight for the right to serve customers 
but increasingly the industry’s atten- 
tion will focus on consumer behavior, 
not the engineering challenges or 
prestidigitation at the FCC. 

Cellular Communications ’85 will 
be held at the New York Hilton. Oct. 
28-30, 1985. It will feature a 3-day 
conference and an exhibition, which 
the 1984 conference lacked. By then, 
the cellular industry may have a bet- 
ter handle on its future. But perhaps it 
won’t. There is a lot of uncertainty in 
the cellular business and one monu- 
mental variable. 

What will consumers do? □ 
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THE NEW 



performers 



first the Model 3 




1. 



2 . 



only 

$450 



—NOW TYPE 4— 

(Per AT & T Pub. 55020) 
the 

three-in-one 

telephone 

tester 

Installers can now carry only one 
piece of compact test equipment to 
provide them with a telephone 
oriented volt-ohm meter, a 10 fre- 
quency tone source and a 
standard transmission test set 
for those power influence 
measurements, circuit loss and 
line current checks. Scale color 
coded in red, yellow and green 
for ease in reading. 



2 . 



TRANSMISSION TEST SET 

CIRCUIT LOSS 
CIRCUIT NOISE 
POWER INFLUENCE 
LINE CURRENT 
LOOP AROUND TEST 

TEN TONE GENERATOR 

304 Hz 1004 Hz 3004 Hz 

404 Hz 1750 Hz 

504 Hz 2804 Hz 

750 Hz 

VOLT-OHM METER 

DC VOLTS: 0-60-300 
AC VOLTS: 0-60-300 
OHMS: O-lk-IOOk-IMfl 



3204 Hz 
4804 Hz 



custom 



D es 



|GNE d 



AND 



bu<*- t 



fob 



telep 



HONE 



EQUIP 



WENT 



insta 



llebs- 



only 



$495 



now- 

the Model 4 

(Per AT & T Pub. 55020) 



3. 



4 . 



TRANSMISSION TEST SET 

CIRCUIT LOSS 
CIRCUIT NOISE 
POWER INFLUENCE 
LINE CURRENT 
LOOP AROUND TEST 

17 TONE GENERATOR 

304 Hz 1004 Hz 3204 Hz 2025 Hz 

404 Hz 1750 Hz 4804 Hz 2225 Hz 

504 Hz 2804 Hz 1070 Hz 2700 Hz 

750 Hz 3004 Hz 1270 Hz 

Two Programmable Frequencies 

(Tones can be sent through either set of test leads) 

VOLT-OHM METER 

DC VOLTS: 0-15-60-300 
AC VOLTS: 0-60-300 TRUE RMS 
OHMS: 0-1k-100k-1MS2-10MS2-100MS2 

8455 TEST SET CAPABILITIES 

DC VOLTS: 0-60-300 (2500 fi/V) 

45 VOLT POTENTIAL THROUGH 
10MS2 AND 100M12 RANGES 
POLARITY REVERSING SWITCH 
INSULATION TESTING 



the 

four-in-one 

telephone 

tester 

Now, one compact multi-function 
unit provides the equipment instal- 
ler a transmission test set with a 
circuit loss range and tone sending 
capability of —50 to + 13dBm with 
the ±10dBm switch, a 17 fre- 
quency tone source including 2713 
Hz (tones can be sent through 
either tone or transmission test 
leads), an expanded volt- 
ohmmeter adding 15V DC, polarity 
reversing switch, 10M!2 and 
100MS2 and 8455 type insulation 
testing. The scale is color coded 
in red, yellow and green for ease 
in reading and uses the 310 type 
plug and Western Electric style 
alligator clips for ease in use. 




For a free, no-obligation demon- 
stration, contact your Triplett 
Distributor, Mod Center or 
Representative. Triplett Corpora- 
tion, Bluffton, OH 45817. (419) 
358-5015, TWX (810) 490-2400. 



Check No. 41 on Reader Service Card 
Check No. 42 on Reader Service Card for demonstration 
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IS YEARS 



Telephony 'special' issues— call fop articles 

Authoritative telecommunications articles are welcomed by TELEPHONY 
editors and our global audience of telecommunications professionals. 

While some of Telephony’s 52 issues per year — 53 in 1984! — highlight a 
single subject, all issues are “open” to accommodate the tremendous 
variety of subjects vital to the dynamic telecommunications industry. 

For more information on publishing articles, please contact the editor. 



Subject 


Deadline 


International 

World Telecommunications Review and Forecast 
Preview: Communications Tokyo 85 
Preview: INTELEXPO 85 (Washington) 


Dec 24 


Local Distribution (Subscriber Loops and Bypass) 
Technologies and Applications 


Jan 14 


International 

Business Communications 
Preview: Asia Telecom 85 (Singapore) 
Preview: Communications London 


Jan 28 


Public Network Services For Business Communications 
Preview: ICA 85 (Dallas) 


Feb 18 


International 


Feb 25 



Universal Communication Systems, Inc. (UCS), an interconnect company based 
in Roanoke. Va.. recently celebrated its 15th anniversary. The company is 
primarily involved in the sale, installation and maintenance of digital private 
branch exchange systems. Here. W. Thomas Craig (I) executive vice president of 
UCS. and Frederick J. Shaftman, UCS president, congratulate each other before 
cutting an anniversary cake. 

Continued from page 13 Charyk. COMSAT Chairman and Chief 

Douglas Ruhe concerning the establish- Executive Officer, said. ‘We continue to 
ment of a partnership for direct broadcast- believe in the potential of the commercial 
ing satellite (DBS) services. COMSAT activity involving direct delivery of enter- 
also has restructured its approach to this tainment and information to the home via 
area of business. satellite and we will continue to explore an 

“Our best evaluation of the proposed appropriate COMSAT role in this busi- 
busi ness arrangements has led us to the ness area that is consistent with accept- 
conclusion that the market and financial able business and financial risks, 
risks associated with this approach are COMSAT will retain Federal Corn- 
unacceptable for COMSAT.” Joseph V. Continued on page 90 



telephony's 

directory & buyers'ouide 



THE DIRECTION OF 
TELECOMMUNICA- 
TIONS COMMERCE IS 
CHANGING 

Trade is becoming truly inter- 
national . . . creating a need for 
information on the worldwide 
telecom marketplace. TELE- 
PHONY’S DIRECTORY AND 
BUYERS’ GUIDE is the most 
comprehensive guide to 
telecom goods and services in 
the world. 

The completely updated 
1984/85 edition includes 
listings on: Manufacturers and 
Suppliers, Products and Serv- 
ices, Interconnects, Indepen- 
dent and Bell operating com- 
panies, Associations and Com- 
missions, Operating Groups, 
Industry Statistics, and 
Telecom Training Programs. 

To order your personal copy of 
the 1984/85 DIRECTORY 
send $25.00 (payable in U.S. 
funds) to: 

DIRECTORY SALES 

Dept. *3 

TELEPHONY PUBLISHING 
CORPORATION 
55 East Jackson Blvd. 
Chicago, IL 60604 
U.S.A. 

PREPAYMENT REQUIRED 
ON ALL ORDERS. Canada, 
Mexico and all overseas, add 
$4.00 for surface mail delivery. 
Domestic: Allow 4-6 weeks for 
delivery. 
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GETTING 

ACCUNET? 

YOU’LL NEED THIS NEW CSU 
FROM KENTROX 




Meets All FCC** and 
Telco Requirements 

The T-SERV™ provides the FCC- 
required interface between the 
user’s equipment and the 1.5 Mb/s 
telephone line. In addition to meet- 
ing these requirements, the T-SERV: 

■ Complies with telco specifications 
for High Capacity, Digital Service 
Channel Interfaces. 

■ Is a cost-effective alternative 

to 551A-type units while providing 
many important improvements. 

■ Eliminates the need for special 
code-generating equipment. 



Includes Built-In 
Test Functions 

The T-SERV CSU responds to con- 
ventional telco-controlled dc or the 
newer in-band (digital code) loop- 
back. An integral test option allows 
local loopback to test local circuitry. 
And if the far end has similar equip- 
ment, the user can test the com- 
plete leased transmission circuit 
end-to-end. Potential problems are 
quickly isolated so down time is 
minimized. LED’s indicate power, 
test, and loopback status. 

The T-SERV CSU automatically 
generates a “framed one’s" keep- 
alive code if local equipment fails. 

It also corrects bipolar violations 
found in network transmissions, 
while allowing fault-locate test pat- 
terns to pass unmodified. 




Added T-SERV Benefits 

■ Passes all standard T1 
framing formats. 

■ Can be used with 64 kb/s 
clear-channel operation. 

■ Includes built-in secondary 
lightning protection. 



Total Compatibility 
Assured 

Plantronics/Kentrox also manu- 
factures the T-TERM™ This unit 
complements the T-SERV and 
is used at the telco central office. 

Plantronics Reliability 

Plantronics/Kentrox is known for 
reliable, quality products. We have 
supplied the telecommunications 
industry for over 10 years. During 
that time, Plantronics/Kentrox has 
built its reputation on one of the 
lowest equipment failure rates 
of any industry supplier. 

For More Information 

For additional information and a 
free brochure, call a Kentrox Account 
Representative at (503) 643-1681. 

Or circle the reader service 
number. 



PLANTRONICS 

Kentrox 



PO. Box 10704 

Portland, Oregon 97210-0704 



'Accunet is a service mark of AT&T T-SERV and 
TTERM are trademarks of Plantronics/Kentrox, Inc. 
"Including FCC Parts 15 and 68 
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Lightwave 

SYSTEM IS WORLD'S 
FASTEST 



New LMOS SOFT- 
WARE CREATES 
"PAPERLESS" OFFICE 



A Southern Bell Maintenance Center 
is virtually "paperless" today, thanks 
to Generic 4 of the Loop Mainte- 
nance Operations System (LMOS-2). 

Southern Bell and AT&T Network 
Systems recently concluded a trial of 
the newest LMOS-2 generic in Green 
Acres, Florida. As a result, the mainte- 
nance center there is also a less costly, 
more efficient operation, according to 
Southern Bell managers. That's be- 
cause the new system offers a number 
of innovative features that expedite 
the processing of trouble reports and 
reduce the labor involved. 

"From an operational standpoint, 
the unsung hero of Generic 4 is the 
creation of work queues," said Main- 
tenance Administrator Paul Smith. 
With electronic work queues, made 
possible by the Mechanized Screener 
feature, "the maintenance center 
manager can immediately tell what 
particular status the troubles are in 
and react to the situation more 
quickly," Smith noted. 

Maintenance Center Manager Lee 
Carhart echoed Smith, adding that 
the Mechanized Screener and Auto- 
mated Screener features "combine to 
significantly increase efficiency of the 
overall screening function." 

Streamlined Operations 

The system's Automated Screener 
feature makes basic decisions auto- 
matically, eliminates screening bot- 
tlenecks, and speeds the processing 



of trouble reports. Another useful 
feature, Routine Ticket Entry, allows 
for the automatic dispatch of routine 
work, speeding up the total repair 
process. 

Used in conjunction with LMOS-2 
Generic 3, the Generic 4 software 
provides maintenance centers with 
"flowthrough" This means mainte- 
nance center processing of trouble 
reports can be accomplished with 
minimal human intervention. Studies 
show that, when used together, the 
two software packages reduce main- 
tenance center personnel by at least 
1 3 percent. 

Generic 3 of LMOS-2 is now avail- 
able, and Generic 4 features will be 
offered the first quarter of 1985. 

The Next Step 

Flowthrough also is a prerequisite to 
AT&T's Craft Access System, which 
will also be available in 1985. This 
system will allow craft personnel 
direct access to operations systems by 
means of hand-held terminals. In the 
system's initial application -with the 
Automated Repair Service Bureau 
(ARSB)— repair technicians will be 
able to receive and close out jobs, 
perform tests and store dispatch 
information and test results from the 
field. 



AT&T Network Systems, in part- 
nership with AT&T Bell Laboratories, 
has developed the fastest commercial 
lightwave system, the new AT&T 
FT Series G system. 

The first phase of the new single- 
mode system, which will be available 
next year, will operate at a rate of 41 7 
megabits per second. Components 
available by 1988 will upgrade system 
operation to 1 .7 gigabits per second, 
the fastest transmission rate ever 
offered for commercial use. The 
FT Series G system can operate at 
either rate using the same optical 
fibers, the same basic terminal equip- 
ment, and the same repeater spac- 
ings, which can stretch as far as 
24 miles. 

Designed for Easy 

Upgrading 

Not only will this new system offer 
the option of upgrading transmission 
rates, it will also use much of the 
same equipment to provide a starting 
point of 6,048 circuits per fiber pair at 
the 41 7 Mb/s rate and the potential 
for 24, 1 92 circuits per fiber pair at the 
1 .7 Gb/s rate. That's more circuits per 
pair than has ever been possible 
before. 

When components are available 
for the 1 .7 Gb/s system, upgrading 
will be a simple matter of replacing 
some equipment in the central office 
and installing higher capacity regener- 
ators at line repeater locations. 




I he Loop Maintenance Operations System (LMOS-2) has effectively 
eliminated the paperwork at Southern Bell's Maintenance Center. 



With this potential for growth, the 
FT Series G system answers the indus- 
try need for increasingly high-capacity 
digital transmission of voice, video, 
graphics and data. 

Advanced Technologies 

Mean Savings 

The new system uses lasers that 
operate at wavelengths of 1 .3 mi- 
crons and transmit the laser light 
over single-mode optical fibers. This 
combination results in extremely low 
line loss that increases spacing be- 
tween regenerators. With greater 
spans between regenerators, equip- 
ment and maintenance costs are 
lowered significantly. 

Large Scale Integrated circuit 
chips used in the system also help to 
reduce operating costs. Earlier sys- 
tems required many more circuit 
packs. The FT Series G uses advanced 
circuitry, which permits a single 
equipment bay to house as many as 
four 41 7-megabit lightwave termi- 
nals, providing previously unequaled 
space savings, flexibility and growth 
potential, in addition to reducing 
equipment costs. 



NeW5ESS 
SWITCH FEATURE 
FOR INDEPENDENT 
TELCOS 

AT&T's recently-developed 5ESS 
switch feature for Independent 
telephone companies, Frequency 
Selective Ringing (FSR), saw its first 
application in Spencerport, 20 miles 
from Rochester, NY, in mid-September. 

It is just one in a series of special 
features being developed by AT&T 
Network Systems to adapt the 5ESS 
switch to serve the particular needs of 
Independent telephone companies. 

The Frequency Selective Ringing 
required by some Independent telcos 
differs from that supplied on the stan- 
dard 5ESS switch. These ringing fre- 
quencies often differ from office to 
office, at remote switching modules, 
or even within switching modules. 

Now, because the FSR feature 
makes a wide range of ringing fre- 
quencies available, Independents can 
take full advantage of the many ben- 
efits offered by AT&T's advanced 
digital switch. This is yet another 
demonstration of the flexibility of the 
5ESS switch, and AT&T's continuing 
efforts to respond to the individual 
needs of its customers. 



ROUNDUP: 5ESS switch con- 
taining two-millionth customer 
line shipped to Nelsonville, Ohio 
in November ... Cellular phone 
service launched in Cincinnati, 
Ohio 12/5/84 with cutover of 
AT&T's AUTOPLEX" System 100 . . . 
New 200 Network Interface Unit 
— adaptable for every outdoor 
application as well as future 
growth - available now . . . See 
how AT&T's Building Distribution 
S ystem can give you excellent 
intra-building and on-premises 
networks when the system is dis- 
played at 13th Annual BICSI Con- 
ference in Tampa, FL, Jan. 21-24. 



For more information about the 
subjects and products featured 
in this issue, contact your AT&T 
Network Systems Representative. 

© 1984 AT&T Technologies, Inc. 
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Continued from page 86 
munications Commission DBS authoriza- 
tions and complete the two high-powered 
satellites currently under construction for 
this or related types of applications. 

As a result of the termination of negotia- 
tions with Prudential, the company will 
significantly reduce its Satellite Television 
Corp. subsidiary expenses. 

SBS to expand network 

Satellite Business Systems (SBS) will ex- 
pand its national long distance network to 
Tampa, Fla., beginning in January 1985. A 
new SBS earth station in Tampa will 
provide three interstate services — Skyline 
WATS (wide area telecommunications 
service). Skyline Toll-Free and Skyline 
Network Service. Skyline Long Distance 
service will be offered in mid- 1985. after 
installation of a digital switching center in 
Tampa. 

SBS is located in McLean. Va. 

Mitel sells Vermont 
facility for $5 million 

Mitel Corp. has sold its semiconductor 
manufacturing facility in South Bur- 
lington. Vt.. for $5.1 million to Semicon 
Components. Inc., of Burlington. Mass. 

The Mitel facility had been closed since 
Sepember 1983. Mitel first occupied the 
building in June 1982. manufacturing sem- 
Continued on page 93 




hvatsu America Inc. has moved into new headquarters in Carlstadt, N.J. Shown 
at the official opening of the new facility are (l-r, first row): Shinji Hiyashi , 
president , hvatsu Electric Co. Ltd.: Yasuo Morimoto , president, lwatsu America 
Inc.: and Robert Heck, assistant vice president-engineering support services, 
hvatsu America Inc.: (l-r. second row) Makoto Ue no. vice president-engineering, 
hvatsu America Inc.: Seizaburo Yasutomi, vice president-manufacturing, hvatsu 
America Inc.: Hideo Shibuya, manager-overseas operation, hvatsu America 
Inc.; Kenichi Kashimura, vice president-finance, hvatsu America Inc.: Robert 
Chrostowski. vice president-operations , hvatsu America Inc.: Paid Gotter. 
assistant vice president for midwestern and western sales, hvatsu America Inc.: 
and Leonard Berman, assistant vice president . telco sales, hvatsu America Inc. 
hvatsu America Inc. is the U.S. distribution and marketing arm of hvatsu 
Electric Co.. Ltd., a Japanese Jinn . 







telephony 



can deliver over 50.000 direct mail oriented 
telecom industry buyers/specifiers with a 
proven buying record; 

lets you target mailings to specific industry 
segments such as telcos, private users, 
interconnects; 

can provide the same market segments in 
the foreign telecom market 

For more details on expanding your 
marketing mix write: 

Kendra K. McKemie 
TELEPHONY Publishing 
55 E Jackson Blvd. 

Chicago. IL 60604 

or give us a call so we can talk about it 

(312) 922-2435. 



THE ORIGINAL SLIDESHELF 
SWITCH SELECTABLE ATTENUATOR 



Switch Selectable Loss Each Circuit 
40 dB Range in 0.1 dB or 0.25 dB steps 
24 and 48 Circuit Capacity Models 
On-Line Level Adjustments 
Balanced 600 ohm 



Lorcis 



408 i 275-9505 
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cost-effective— in Bell and other 
operating companies. In big offices 
and in small offices. 

“Because it’s Wiltron, I didn’t 
lose sleep worrying about engi- 
neering, installation and support, 
either. Like CMTS, Wiltron means 
proven performance. 

“Unless you like gambling 
with your time and money, 
check out CMTS for yourself. 

Call Wiltron.” 

805 East Middlefield Road, P.O. Box 7290 
Mountain View, CA 94042-7290 
(415) 969-6500; TWX 910-379-6578 
Write or call for the location of the nearest 
U.S. or INTERNATIONAL office. 
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“For telcos, it’s a competitive 
world out there. One where a bad 
investment in a private line test 
system can cost plenty— today, 
tomorrow. . . and for a long time 
to come. 

“I can’t afford that kind of 
mistake. So I chose Wiltron’s 
Centralized Maintenance Test 
System. Here’s why. 

“First, I got all the capability 
I need now. And my CMTS 
system will grow without wasting 
any of my initial investment. 

“Next? Price. CMTS gave 
me more test capability at about 
half the cost of other systems. It 
installed easier, too. So my 
system was up and running fast. 

“Finally, CMTS is no exper- 
iment. It’s proven successful and 



“I chose 

Wiltron’s CMTS for 
private line testing 
for three reasons. 
Capability. 

Price. 

Support.” 



WILTROIST 






Because your shipment can mean nothing unless it arrives on time. 



Less than a minute after you phone an order to Centel Supply, one of our distribu- 
tion centers is filling it. That’s because our Telemarketing Centers, distribution 
centers and shipping departments are linked together through our CONCEPT ' 1 
computer system. 

The same system that processes your order also monitors our inventory 
nationwide. So if the distribution center nearest you is short of what you need, it’s 
sent from the next closest distribution center, automatically. In almost all cases we 
can offer same day shipping for next day delivery. 

If your volume demands meet certain requirements, Centel Supply can 
place a CONCEPT 1 M terminal right in your office. This Remote-Order Entry access 
allows ordering directly from the distribution center without any middlemen. 

With our system, paperwork is virtually eliminated and so are costly delays. 
Because when it comes to filling your orders, Centel Supply knows there’s no time 
like the present. 



Centel Supply Company 

Eastern Telemarketing 
Center 800 526 4356 

New Jersey 800 982 5595 

Western Telemarketing 
Center 800 228 4598 

Nebraska 402 475 9200 



Check No. 47 on Reader Service Card 



Making good on the promises of telecommunications. 



< 1984 Centel Supply 




Continued from page 90 
iconductors and thick-film hybrid circui- 
try for use in its Superswitch private 
automatic branch exchange (PABX) tele- 
phone switching systems and for sale as 
individual products. The facility was shut 
down because of improved efficiencies in 
other Mitel facilities and excess manufac- 
turing capacity in the semiconductor area. 

Semicon will use the building for the 
manufacture of various semiconductor 
devices. 

Mitel is located in Kanata. Ontario. 

Souris River Tel adds 
Stromberg equipment 

Stromberg-Carlson Corp. has placed in 
service a 3544-line System Century digital 
central office for the Souris River Tele- 
phone Co. of Minot. N.D. The installation 
marks the completion of the first segment 
of a $1 .7 million network of remote switch- 
ing systems. The network will provide lo- 
cal service to eight outlying rural 
communities on the banks of the Souris 
River in the northern part of the state. 

Stromberg-Carlson Corp., a Plessey 
Telecommunications Co., is located in 
Lake Mary, Fla. 

AT&T Communications 
starts Montana POP 

AT&T Communications of the Mountain 
States and Mid- Rivers Telephone Cooper- 
ative. Inc. have entered into an agreement 
under which AT&T Communications has 
established a Point of Presence (POP) at 
the Mid- Rivers toll switch in West Glen- 
dive. Mont. This is the First such step 
taken by AT&T Communications since 
divestiture to expand its POPs anywhere 
in the Rocky Mountain area. 

Mid-Rivers Telephone Cooperative is 
based in Circle, Mont. 

Lanier begins 
distribution network 

Lanier Business Products, Inc. has imple- 
mented a nationwide distribution network 
for its line of business telephone and pri- 
vate branch exchange (PBX) products. 

The company produces three business 
phone system products-the Series VI, Se- 
ries XII and Series XX, as well as a line of 
small business phone systems, the Series 
III. The company also markets the Harris 
110 PBX. 

Lanier Business Products, a Harris 
Company, is located in Atlanta. 

AT&T Communications 
asks to test credit billing 

AT&T Communications has filed a pro- 
posal with the Minnesota Public Utilities 
Commission to test four new billing pol- 
icies for long distance service. About 1.3 
million customers would be included in 



the l-year test, which would begin in 
March 1985. AT&T Communications 
would issue a separate bill for long dis- 
tance services, and would eliminate the 
requirement for deposits for those ser- 
vices. 

One plan makes no changes in the cur- 
rent method of payment, so AT&T Com- 
munications can compare reactions to 
different payment plans. This would be 
available to about 10% of AT&T Com- 
munications' residential customers, or 
about 100.000 customers. They would 
continue to pay their bills as they do now. 
although payments would be made di- 
rectly to AT&T Communications rather 
than to Northwestern Bell. 



Two other plans would cover most resi- 
dential customers. One plan would allow a 
minimum monthly payment of $10 or 10% 
of the total bill, whichever is greater. The 
other plan would allow $20 or 25% . which- 
ever is greater. A finance charge based on 
an annual interest rate of 16% would be 
applied to any unpaid portion of the bill. 
Credit limits of $100, $300 or $500 would 
apply to both minimum payment plans. 

The fourth plan would enable AT&T 
Communications’ 300.000 Minnesota 
business customers to make full pay- 
ments. as they do now. However, a late 
payment charge, based on an 18% annual 
interest rate, would apply to any payment 
made after 30 days. 



FIBER OPTICS 
EXPERIENCE AT 
YOUR FINGERTIPS. 




Broadband communications has entered a new era. Ten years 
ago, opto-electronics was viewed as new and exciting technology. 
Today many view fiber optics as the standard for all new communi- 
cations systems. 

With over 1200 WAVELINK® systems installed, we are rapidly 
assuming a leadership position in this growing market. And, we 
want to share a piece of our expertise with you. 

Send us a request, on your letterhead, and we’ll give you this sys- 
tem performance/allowable loss budget slide rule absolutely free. If 
you’re one of those forward thinking individuals who’s recognized 
the potential of opto-electronics, we ll put the measure of fiber 
optic performance in the palm of your hand. 

Grass Valley Group* 

A TEKTRONIX COMPANY * \fz// 

The Grass Valley Group Inc* 

Wavelink Department, 13024 Bitney Springs Rd., Grass Valley. CA 95945 
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MOVING AROUND INDUSTRY 




The results of the 1984 survey of large 
users shows better than 70% of cor- 
porate users will have integrated voice- 
data communications departments by 
1986. Accompanying that integration is 
the authority to integrate voice and data 
facilities, with markedly increased plans 
for digital termination (bypass) facilities 
and purchases of voice-data PBXs. 

Over 30 key system and PBX manufac- 
turers and over 50 modem, multiplex- 
er and data switch manufacturers were 
named by the telecom professionals as 
coming to mind when considering pur- 
chases. But, manufacturers need to be 
cautious, since sector usage levels and 
demands vary. 

The large user is making distribution 
channels as important as the equip- 
ment manufacturer. The integration of 
voice and data communications also is 
increasing the degree of centralized 
buying. The surveyed corporations' HQ 
telecom staff control 31% to 83% of 
voice and data communications ac- 
quisitions in locations ranging from 1-9 
employees on up to over 1000 
employees, underscoring emphasis on 
network compatibility, and backup ser- 
vice, which past surveys have shown as 
the most important factor in purchase 
decisions. 



TELEPHONY PUBLISHING CORP. 
55 E. Jackson Blvd. - 11th floor 
Chicago, IL 60604 USA 

Please send me copy(s) of 

LARGE USERS: INTEGRATED VOICE 
& DATA COMMUNICATIONS at 

$150.00 per copy. 

Check enclosed Bill me 

Name 

Title 

Company 

Street 

City 

State 

Zip Code 



Racal-Vadic names two 
national sales managers 

Racal-Vadic, Milpitas, Calif., has ap- 
pointed Garrick Colwell and Ron Blaisdell 
as national managers. Colwell will be di- 
recting retail distribution of the company’s 
Maxwell Modem, and Blaisdell will be 
handling industrial sales and support for 
representatives and distributors of all 
company products. Prior to joining Racal- 
Vadic, Colwell was with Intek Manufac- 
turing. Blaisdell previously was with Ap- 
plied Magnetics Corp. 

Donnelley promotes 
Johnson and Lederer 

Reuben H. Donnelley has promoted Ken- 
neth O. Johnson to the position of presi- 
dent and Edward Lederer to vice 
president of Donnelley Directory. 
Johnson was most recently executive vice 
president of the company’s Telco Opera- 
tions. Lederer was formerly assistant vice 
president-sales planning. Donnelley Di- 
rectory is one of two new units of Reuben 
H. Donnelley. 




K. Johnson E. Lederer 



North Supply picks Scanlon 

North Supply Co., Industrial Airport, 
Kan., has named Michael E. Scanlon as 
business equipment sales representative. 
Business Systems Div. He will be respon- 
sible for sales to interconnect companies 
in Iowa, southern Illinois and Missouri. 
Previously Scanlon was North's inside 
sales manager. United System Sales. 

ITT chooses Thomas 

Lee C. Thomas has been appointed vice 
president and director of sales for ITT 
Telecom Network Systems Div.. Raleigh, 
N.C. He will be responsible for all sales 
activities in his division. Prior to joining 
ITT Thomas was director of advanced 
technology services for the ITT Ad- 
vanced Technology Center. 

Digital Switch selects 
senior vice president 

Henry N. Nothhaft has been named sen- 
ior vice president of marketing at Digital 
Switch Corp., Richardson, Texas. 
Nothhaft was previously vice president of 



marketing. Digital Switch designs, man- 
ufactures and markets digital telecom- 
munications switching systems and 
transmission products. 




H. Nothhaft D. La mi rand 



LorTec appoints sales manager 

LorTec Power Systems, Inc., Elyria, 
Ohio, has appointed Dale I. Lamirand 
sales manager. In his new position, Lami- 
rand will be responsible for managing and 
expanding the company’s entire sales op- 
eration. including domestic and interna- 
tional sales. He also will continue to 
coordinate and supervise the corporate 
marketing communications program. He 
previously held positions as sales engineer 
and national accounts manager at LorTec. 

O’Malley joins Telemobile 

Martin (Tom) O’Malley has been ap- 
pointed marketing manager for Tele- 
mobile Inc., Carson, Calif. He will be 
responsible for integrating the marketing 
program of the company's line of mobile 
telephones and interconnect terminal 
equipment. O’Malley has held previous 
positions with Yaesu Electronics and 
Dumont Mobile Communications. 

Compath promotes Zovod 
to branch manager 

David Zovod has been promoted to 
branch manager of the East Bay office for 
Compath National, Oakland, CaJif. Prior 
to this appointment he served as branch 
manager of the Fresno office. Compath 
National distributes telecommunications 
equipment. 

Byers hires Kanely 
as president and chief 

Byers Communications Systems Inc., At- 
lanta, has named James R. Kanely as 
president and chief executive officer. 
Kanely will succeed Morgan Payne, who 
will continue to serve in the area of busi- 
ness development. In his new position 
Kanely will also become a director. Most 
recently Kanely was president and chief 
executive of Valtec. 

Audichron elects president 

Charles L. Graham has been elected presi- 
dent, chief executive officer and member 
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of the board by the board of directors of 
Audichron Co., Atlanta. Graham replaces 
L. Edmund Rast, who will remain as 
chairman of the board responsible for long 
range planning. Before this, Graham was 
group vice president of the business sys- 
tems group for Continental Telecom, At- 
lanta. He is also the former group vice 
president, products group, for Northern 
Telecom, Inc. 

Triplett appoints Anderson 

Richard W. Anderson has been appointed 
to the position of director of marketing for 
Triplett Electrical Instrument Corp., 
Bluffton, Ohio. His responsibilities will in- 
clude worldwide marketing and sales 
functions. Prior to joining Triplett, Ander- 
son held various executive positions with 
AMF Inc. 

Fibronics selects president 

Fibronics International, Inc., Hyannis, 
Mass., has named Joseph Maayan presi- 
dent/general manager. Maayan was pre- 
viously chairman of the executive 
committee. Fibronics is an affiliate com- 
pany for Elron Electronic Industries, Ltd. 

Kroge appointed director 
at Radio materials 

Kenneth W. Kroge has been appointed 
director of marketing for Radio Materials 
Corp., Attica, Ind. Kroge was most re- 
cently director of manufacturing opera- 



tion with the Satellite Communications 
Div. of Harris Corp., Melbourne, Fla. In 
his new position. Kroge will direct all mar- 
keting activities including national and in- 
ternational sales. 




K. Kroge J. Strand 



LinTelcom boosts Strand 

James W. Strand has been promoted to 
the position of vice president marketing at 
Lincoln Telecommunications Co., Lin- 
coln, Neb. He was most recently vice 
president and general manager of LinTel 
Systems, the company’s equipment sales 
subsidiary. 

Nynex names Bartolotta 
as regional sales manager 

Nynex Mobile Communications Co., 
Pearl River, N.Y.. has named Peter L. 
Bartolotta regional sales manager for the 
company’s cellular retail subsidiary, 
Nynex Mobile Communications Retail 



Co. Bartolotta previously held sales and 
marketing positions with AT&T, Ex- 
ecutone, Pitney Bowes and Xerox. 

Progressive chooses two 

Progressive Electronics Inc., Mesa, 
Ariz., has named Steven Youtsey as di- 
rector of marketing and Gary A. Hensley 
as regional sales manager. Youtsey will be 
responsible for all marketing and planning 
operations for the company. Hensley, for- 
merly staff administrator with United 
Telephone Co. of Florida, will be in charge 
of sales in the southeastern U.S. 

Maess named sales manager 
at Genesis Electronics 

Jeff Maess has been named Midwest re- 
gional sales manager for Genesis Elec- 
tronics Corp., Folsom, Calif. Maess will 
be responsible for sales of the company’s 
voice mail products as well as the develop- 
ment of a distributor network in the Mid- 
west. He was previously a regional sales 
executive for Harris Corp. 

Starnet expands sales staff 

Stamet Corp., Beverly Hills, Calif., has 
added five people to its national sales 
team. Susan Lynham will be with the 
Washington branch, Rick Newell will be 
an account executive in San Francisco, 
Robert Peganyee and Randell H. Sygal 
will be located at the Phoenix, Ariz., 
branch and Ester Zager will join the Miami 
branch. 




Written specifically to familiarize repair personnel with the technical 
aspects of subscriber loop plant and presents various techniques tor 
mitigation of impairments. 

Roger Tokarz devoted most of the last ten years developing these tech- 
niques and most importantly, putting them in a language and format 
which is easily understood. 100 pages, fully illustrated Convenient 
size allows field technicians to carry this handy reference with them 

$10 single copy; $8 (5 copies or more) $6 (50 copies or more) 

Send for your copy today. 



If you just used l ' UJL^J 

there’s one thing we’re sure of, 

Your customer relations 
just sot better. 

Telephones and data communication equipment are located 
where they do the most productive work, the connecting cords 
are another thing. Talk about “reach out and touch”, the cords 
reach out and grab people by the feet; and, laying all over the 
floor, they make a nice office look cluttered. Telephone installers 
have used a simple solution for thirty years: Flexiduct over-the- 
floor duct. , , , . , . . 

Simple to use, it puts the finishing touch on a job that, without 
Flexiduct, looks like you don’t care. Customer confidence is 
your most important asset. Finish all of your jobs with Flexiduct. 
Comes in three chase sizes and six colors. 

Call 402/474-3400 for free catalog. 

a product of WINDCRS * 6BIST, INC P.O. Box 83088 Uncoln, NE 68501 



TELEPHONY PUBLISHING CORP Please send me copies of 

Book Department Solving Noise and Transmission 

55 East Jackson Boulevard Problems in Telephone Loop Plant. 

Chicago, Illinois 60604 Enclosed is my check for $ 

Phone (312) 922-2435 (Payment must accompany order) 



STREET 



STATE 



Books will be shipped promptly via UPS 
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CLASSIFIED ADS 



Effective January 1, 1984 

Classified straight copy adlet— Si 00 per word 

Classified display adlet— 1 x rates $53 00 per inch 13 x rate $44 00 per inch etc 
Blind box number— $10 00 — RESPONSES to box number in ad c o TELE PHONY 
Advertisements — cash with order — must reach us 12 days prior to publication 
For further information contact Jeanne Valentine TELEPHONY 55 E Jackson Bivd 
Chicago IL 60604 312 922-2435 



HELP WANTED 



CABLE SPL ICERS N EEDED for work in Texas 
and Oklahoma. $17.00 per hour. Call: 
1-800-643-3468. 



LOOKING FOR PERSON with 2 years step 
and digital central office experience. Also, T- 
Carrier and special circuits. Only serious appli- 
cants, please. Send resume to: PEMBROKE 
TELEPHONE CO., P.O. Box 68, Pembroke, 
GA 31321, 912/653-4389. 



CABLE SPLICERS with MHP-MS 2 and IN- 
STALLERS needed for work in Texas and 
Oklahoma. Call 1-800-643-3468. 



IMMEDIATE OPENINGS for Cable Splicers. 
Key System Installers. Installer Repairmen 
and Linemen. Needed for various job loca- 
tions. Call CLARK CONSTRUCTION CO 
618/544-9591. 



CONTEL OF MICHIGAN is seeking an experi- 
enced Switchperson. This position is available 
immediately. Applicants must have one or more 
of the following qualifications. Stromberg Car- 
lson DCO, Data and Toll Circuits, Rolm CBX, of 
these Stromberg Carlson being the most impor- 
tant. Qualified applicants are to submit a re- 
sume to Continental Telephone of Michigan, 
132 N. State St., Caro, Ml 48723, Att: Customer 
Service Manager. Contel is an Equal Oppor- 
tunity Employer. 





IMMEDIATE SUNBELT ENGINEERING 
OPENINGS: Texas/ California/ Florida/Georgia. 

Plant Inspectors • Draftspersons • Plant Assigners (COSMOS 
experience a plus) • Outside Plant Engineer (SAC, FAP & 
REHAB - Bell & Independent) 

Cable Splicers w/wo T&T • Linemen A-Cutters • Plant I&M 
• Record Drafters - Posters 



Building Tomorrow’s 
Worldwide 
Telecommunications... 
Today. 



r DOMESTIC/INTERNATIONAL 

W Microwave Technicians • Fiber Optic Splicers 
w • Other Engineering Categories: COE/Switching/ 
Transmission • Radio/Microwave/Data Engineers 




f OPPORTUNITIES IN ALL ENGINEERING 
AND CRAFT POSITIONS... CALL 
TOLL FREE: 






Burnup&Sims 



Tampa 

800-237-5007 

800-282-2939 



Atlanta 

800-241-9012 



Los Angeles 

800-854-7968 



REGIONAL OFFICES: 



In Florida, Call: 



Linking Professionals * 
With Projects 



San Diego, CA 

619/746-3634 

Pomona, CA 

714/591-4751 



Houston, TX 

713/350-8428 

Atlanta, GA 

404/244-1200 



Tampa 

813/621-0881 

813/621-9404 

Gainesville 

904/373-1616 



Daytona 

904/788-1250 

W. Palm Beach 

305/683-2460 



z 
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OSP AND CONDUIT DESIGN ENGINEERS 
with Pacific Bell experience needed NOW. Call 
or send resume to: Dave Cloud, 1522 Mesa St., 
Redding, CA 96001. 916/244-3040. 



HELP WANTED 



GOVERNMENT JOBS. $16,55&-$50,553/ 
year. Now Hiring. Your Area. Call 
805/687-6000, Ext. R-4428. 



#5 CROSSBAR MAINTENANCE POSITION, 
long-term assignments. Send resume to: IN- 
TELCON, INC., 1218 Parade St.. Erie, PA 
16503, 814/459-9898. 



SALES REP WANTED for Chicago, Northwest 
Indiana. PBX and Key experience required. 
Base and commission. P.O. Box 438. Griffith, 
IN 46319. 



ENGINEER, experienced in the operation of 
GTE 120 in long distance reselling activity. 
Must be qualified to handle entire system 
including billing. Super Southern California 
opportunity. Send Resume ASAP to Box 
7339 Newport Beach, CA 92660. 



EXPERIENCED HOURLY AND UNIT 
SPLICERS with truck and tools needed im- 
mediately for 3 year contract in Central Flor- 
ida. Also openings for l&R, EI&R in 
Southwest Florida WALKER SNELL COM- 
MUNICATIONS, INC.. 813/939-4909 



TELEPHONE TECHNICIANS - Rolm trained 
and Key/E PABX Technicians to relocate to Ari- 
zona. Excellent opportunity to join a stable, 
growth company. Top wages and benefits, 
relocation expenses. Write C.C.I.. 4561 E. 
McDowell Road. Phoenix. A Z 85008 or call 
Ray Polak, 602/273-6400. 



ATTENTION TELEPHONE 
PROFESSIONALS 

We need your help and offer top dollar for it! 
We have rapidly outgrown our present per- 
sonnel capacity and must secure additional 
quality technicians for present and 1985 
commitments. Assistance is required in 
southwest and southeast locations in the 
following fields: 

• C.O. Maintenance 

• C.O. Installation 

• Frame Workers 

• l&R Maintenance 

• l&R Installation 

• Facility Assigners 

• Cable Splicers 

• OSP Engineering 

Benefits include paid holidays, vacation 
time and scheduled salary increases. 

For job information, please call now or send 
your resume to: 

HOUSLEY COMMUNICATIONS 
P.O. Box 2917, 

San Angelo, TX 76902 






We are developing a campus-wide, voice, data and television 
communication system, and are looking for an Associate 
Director for Technical Services within our communications 
systems office. Successful candidate for this newly created 
position will be responsible for planning, installation, mainte- 
nance, contract evaluation and training of the university 
computer-controlled and electronically-switched telecommuni- 
cation system, and the local area network for high speed data 
and television communications. 

The University benefit package includes excellent tuition privi- 
leges for employee, spouse and dependents. 

Requirements: Bachelor's degree in Engineering, preferably 
Electrical Engineering or Computer Science: a minimum of 5 
years telecommunication/LAN technical experience, includ- 
ing at least 3 years with a large stored program controlled, 
electronically switched telecommunication network, and 2 
years of high speed data communications experience. Television 
communication experience and computer 
^ programming skills are highly desirable. 






Send resume to Rosemary Lubeley, 
George Washington University, 2125 
G Street, NW, Washington, DC 20052 

EOE/AAE 



OTS Inc. has built a reputation for 
excellence by providing engineer- 
ing and construction services to the 
industry. Its dedicated staff is com- 
posed of senior project engineers, 
management consultants, design- 
ers, draftsmen, technicians and 
construction specialists who utilize 
proven methods as well as new and 
innovative techniques. 

OUTSIDE PLANT ENGINEERS 
DRAFTSPERSONS 
CABLESPLICERS W/T&T 
INSTALLER REPAIRMEN W/T&T 

EQUAL OPPORTUNITY EMPLOYER 



CALL PATRICIA 
609 - 259-2155 



OTS "MC. UJJJU 

TELECOMMUNICATION CONTRACTORS 

P.O. BOX 236. ALLENTOWN. NEW JERSEY 08501 



915/944-9905 
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CABLE SPLICERS, Linemen, Line Assign- 
ee and Drafters needed in California. Call 
SAGE COMMUNICATIONS, INC., 818/ 
401-2001. 



TELEPHONE TECHNICIAN— SL-1 certified, 
Rolm, TIE, Mitel, Harris. 713/590-2106, or send 
resume to: TELEMAINTENANCE, 1620 Isom, 
Houston, TX 77039. 



EXPERIENCED SPLICERS 
NEEDED 
for 

NY, NJ, CT, MA 
w/truck & tools, unit & hourly. 

ALSO, CERTIFIED TECHNICIANS 

for Rolm, NTI, NEC; or 
equivalent electronic PBX experience. 

Send resumes: 

COMMUNIX 

23 N. Main St., Harriman, NY 10926 
914/782-8403 



[PBX&ACD] 

PROFESSIONALS 

* Regional Sales Managers 

* Sales Support Engineers 

* Technical Instructors 

Digital Transmission Inc. is a newly created 
company with a line of proven, architecturally 
advanced PABX and ACD systems. 

- REGIONAL SALES MANAGERS - We 
have recently opened new positions nationwide 
in Regional Sales. Primary responsibilities in- 
clude maintaining existing business channels 
and developing new business opportunities. 2-4 
years PBX & ACD sales experience required. 

- SALES SUPPORT ENGINEERS We are 
looking for Sales Support Engineers with ex- 
perience in software and hardware applications 
and technical presentation skills for our Chicago 
area headquarters. 

- TECHNICAL INSTRUCTORS Immediate 
openings for Technical Instructors at our Lom- 
bard, IL headquarters. Responsibilities include 
the development and presentation of training 
classes for installation, maintenance and sup- 
port personnel in our 585 ACD and PBX sys- 
tems. Minimum 5 years PBX/ ACD installation 
and maintenance or technical PBX and ACD 
training experience required. Wescom 580 ex- 
perience a plus. 

Please send your resume in confidence to: 

Joseph J. Wiktor 
Vice President of Marketing 

|51 Digital 

gj J Transmission Inc 

315 Eisenhower Lane S 
Lombard, I L 60148 
(312)620-1170 



HELP WANTED 



JOURNEYMAN SPLICERS with T/T to work 
various Westcoast locations. SERTEL, INC., 
206/851-9333. 



SENIOR DRAFTERS NEEDED. Outside plant 
engineering on prem. Tampa Bay area, please 
call Bob Williamson at 813/576-8400 or in Flor- 
ida 1-800-282-3843. 



OUTSIDE PLANT RESIDENT ENGINEER - 
REA experience necessary. Job includes all 
phases from design through plans and speci- 
fications, staking, resident engineer, inspec- 
tion, testing, plant inventory, fiber optics, etc. 
Salary, fringe benefits, per diem for work as- 
signment. Call Pat Costamzo, collect, at 
608/233-9711 or send resume to: COT- 
TRELL & HOUSE, INC., P.O. Box 5648, 
Madison, Wl 53705. Positions available in 
the following locations. Indiana, New 
Hampshire, Pennsylvania, Wisconsin. 



Personal computer users: 

FOR FREE ACCESS 
TO A BETTER JOB 
CALL CLEO. 

EASTERN U.S.: (201) 688-5599 
(301) 982-0224 

WESTERN U.S.: (213) 618-8800 
(408) 294-2000 (415) 482-1550 
(619)224-8800 (714)476-8800 
(818) 991-8900 

300 BAUD, Full Duplex, ASCII code 
For 1200 BAUD #'s and access 
assistance: (213) 618-1525 
Advertisers call (800) 621-9147. 



In California, call (800) 328-2263. 




IHI 1-800-643-3468 

I I IMMEDIATE OPENINGS 

* * * for 

CABLE SPLICERS — INSTALLER/REPAIRMEN 
KEY & PBX INSTALLERS — SL-1/ROLM - CERTIFIED 
in 

TEXAS - OKLAHOMA - MISSOURI 

P O BOX 1026 
SILOAM SPRINGS AR 72761 



HOLIDAYS PER DIEM 



C. O. E. ENGINEERS 

We have two career position openings in our Central Office Equipment 
Engineering section. If you have the qualifications, make that career move 
today by sending your resume in confidence to the attention of the Personnel 
Manager. We are a AAA rated telecommunications company operating in 
beautiful northwestern Arizona. 

COE ENGINEER, TRANSMISSION/MICROWAVE - The successful candi- 
date for this position must be familiar with digital and analog carrier, and 
microwave systems. Engineering responsibilities include control of path 
surveys, tower structural analysis, frequency coordination and FCC require- 
ments. This position requires an FCC or equivalent license and 3 years 
experience preparing engineering specifications, equipment selection, con- 
trolling job construction and equiment turn-up for service. 

COE ENGINEER, TRANSMISSION/SPECIAL CIRCUITS - The successful 
candidate for this position must be familiar with all types of circuit conditioning 
pertaining to 2 wire, 4 wire, and data circuit layout engineering. Engineering 
responsibilities include the preparation of engineering specifications, equip- 
ment selection and coordinating special circuit installation. This position 
requires 3 years experience preparing engineering specifications and circuit 
layout records. 

CITIZENS UTILITIES COMPANY 
P.O. Box 3609 Kingman, A Z 86402 

An Equal Opportunity Employer 
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HELP WANTED 



DIGITAL CENTRAL OFFICE INSTALLERS. 
Trade school, military or working experience 
acceptable. Must be willing to travel. Excellent 
starting wage plus per diem. For employment 
consideration send resume to: CCI, 321 N. 
Loomis St., Chicago, IL 60607, ATTN.: F. 
Anderson. No phone calls please. 



ROlim 

CERTIFIED 

PERSONNEL 

CTI. a Northwest leader in telecommunications 
business systems, is seeking experienced personnel 
in the following areas: 

• SALES ENGINEERING 
(Telephony and'or Data) 

• SYSTEM DEFINITION/SOFTWARE CODING 

• CBX MAINTENANCE. INSTALLATION 

• VLCBX MAINTENANCE 

• DATA COMMUNICATIONS 

All positions require a proven background in Rolm 
telecommunication systems Along with competitive 
salary and excellent benefits, we offer a continued 
opportunity for personal growth. 

For immediate consideration, please send a resume 
and salary history to: 

Sandi Senske 

Cascade 

Telecommunications 
Incorporated 

626 120th Avenue N.E. 

Bellevue, Washington 98005 

An equal opportunity employer 



l&R with truck and tools, cable foreman, 
backhoe and trencher operators needed for 
central Florida. Call, 904/629-8144. 



SPLICERS AND INSTALLERS needed in 
Florida. Call BURNUP & SIMS COMTEC. 
INC .1-800-282-2939 Florida or 
1-800-237-5007 National. 



WANTED— LINE ASSIGNERS, ASSIGNMENT 
CLERKS. BACK TAP ASSIGNERS, POSTING 
CLERKS. Retirees welcome. Call collect or 
send resumes to: NATIONAL FIELD SERVICE 
CORP, 162 Orange Ave., Suffem, NY 10901, 
914/368-1600, ask for Dick or Don. 



HartCom, Inc. 
C.O.E. Installers 

SXS/Digital/CXR 
Experience Required 

• Top Pay and Per Diem 

• Good Company Benefits 

• Must Be Willing To Travel 
Serving Northern Telecom and 

Others in Contract Services 
Send Resume or Call: 

7628 N. 56th St., Suite 5 
Tampa, FL. 33617 
(813) 985-5801 





6285 Barfield Road • Atlanta, Georgia 30328 
800/241-4042 Georgia: 404/843-1000 

Bell and Independent contract engineers since 1971 



JOB OPENINGS 

career, short-term, part-time, retirees 

OSP engineers — planning, estimate, routine, cable TV 
Inspectors — construction 

Records engineers and drafters — posting, redrawing, 
mapping 

Interactive computer graphics 
immediate opportunities or future plans 
offices located nationwide 

Company reputation, very competitive pay, company paid 
group insurance, profit sharing-retirement plan, 
vacation, holidays, leave, credit union, per diem and 
relocation expenses 

SEND RESUME OR CALL US 

Equal Opportunity Employer 



• WHO 

• WHAT 



• WHEN 

• WHERE 

• WHY 



EKSU, SL-1, NEC 200 and 400. Hospitaliza- 
tion, permanent position, Westcoast. SERTEL, 
INC., 206/851-9333. 



CABLE SPLICERS WITH T&T needed in Cal- 
ifornia. WILLIAM ENOS COMMUNICATIONS 
CONSTRUCTION. 916/383-6157. 



SEPARATIONS CONSULTANT with tele- 
phone accounting and Separation Study ex- 
perience. Also, knowledge in traffic studies 
and Access Charges. Excellent benefits with 
limited travel. INTERSTATE TELCOM CON- 
SULTING, INC., 110 Brich Avenue West, 
Hector, MN 55342. 



TECHNICIAN-SWITCH 

TECHNICIAN 

SUPERVISOR 

Rapidly growing telecommunica- 
tions co in NJ seeking a 1st class 
techn. to take full charge of net- 
work opertion duties. Action/Hon- 
eywell exp. desired, but not 
necessary if strong with other tan- 
dem switches. Full bnfts. package 
included. Sal. commensurate w/ 
exp. Send resume w/full salary his- 
tory to: TK Communications 319 
Lake Ave. Metuchen, NJ 08840. 
No phone calls accepted. 




Nationwide & Overseas 



Positions Available 

CRAFT & COE 

for information call: 

Joe Shauberger 
800/345-7820 
in Indiana: 800/453-2494 

OR CALL TOLL FREE 24 HOUR 
DATAGRAM SERVICE 
800/325-6000 

(In Missouri 800/342-6700) 

Give H&M code (1500), name, address, 
phone number and job specialty. 

PER FOR M A XCE has built our business...^ 

HENKELSsM'COY 

Jolly Rd., Blue Bell, PA 19422* EEO M/F 
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ENGINEER - DESIGN, CHIEF. Research/ 
design and development of audiographics 
teleconferencing units. Recruit, train, super- 
vise engineering design team. Ph.D. physics/ 
electronics. 4 years experience as experi- 
mental researcher in physics/micro- 
electronics, including 1 year in audiographics 
conferencing, and 2 years post doctorate ex- 
perience. Expertise in hardware and software 
aspects of microelectronics and demon- 
strated design implementation ability. 
70,000/year. Send resume to CONFEREX 
CORP., 1805 E. Dyer Rd., Suite 310, Santa 
Ana, CA 92705 no later than Dec. 31, Atten- 
tion Warren Danielson. If offered employ- 
ment, must show right to work in U.S. 



BIC ENGINEERS, PBX Supervisors. Imme- 
diate placement. Northern and southern Cal- 
ifornia. Phone BURNUP & SIMS, 
619/746-3634. 



EXPERIENCED INSTALLERS/RE- 
PAIRMEN with T/T. Westcoast assignments. 
SERTEL, INC., 206/851-9333. 



m TeleManagement 
I IVUVAssociates 

Your Slnglo Sou re* for Qualiflod Ttl •communications 
■Ml TofoprocassJng Taltnt 

Nationwide placement Fees paid Write or call Dick 
Smitti TMA 802 East 13601 Preston Rocd 
Dallas Texas 75240 ( 214 ) 233-5540 



TELEPHONE PLANT CONSTRUCTION CORPORATION 
Telephone Construction Workers Needed for California 



> Cable Splicers w truck and tools 



» Linemen w hand tools 



• Central Office Eqpt Installers 

P.O. Box 23727 
Tampa. FL 33623 
813/879-7810 



4010 Moorepark Ave. 
Suite 105A 
San Jose. CA 95117 
408 248-7360 



236 A Street 
Kerriville. TX 78028 
512 896-6855 



MICROWAVE TECHNICIANS 

INSTALLER /MAINTENANCE - IMMEDIATE OPENINGS 

COE INSTALLERS OR MAINTENANCE PERSONNEL 

CARRIER INSTALLERS - CO ENGINEERS- 

PBX INSTALLERS FOREMEN AND 

SUPERVISORS FOR ALL AREAS 

• LONG TERM ASSIGNMENTS OR 
SHORT TERM WITH TRAVEL 

• TOP WAGES— PAID INSURANCE- 
HOLIDAYS— VACATION 

• NATIONWIDE OPENINGS 
CALL OR SEND RESUME’S: 



Jim Rice 
800 /354-9081 



I Itele-tech 

Company, Inc. 
811 Corporate Drive 
Lexington, Ky. 40503 



HELP WANTED 



SPLICERS & INSTALLERS needed in Mis- 
souri. Call SMITH COMMUNICATIONS, 
INC., 816/633-4555. 



OPERATIONS MANAGER, must be experi- 
enced in RCC.OCC reselling operations. 
Must be capable of startup including billing 
software using GTE 120 switch. Contact: 
Buchanan & Associates, (714) 548-5971 



EXPERIENCED CABLE SPLICERS AND 
INSTALLERS with truck and tools Immediate 
employment for Southeast and Southwest 
areas DO CREASMAN ELECTRONICS 
INC. Call 1-(800)-438-0117. in North Carolina 
(704) 667-2576 



JOURNEYMAN CABLE SPLICERS & RE- 
PAIRMEN needed for immediate employment 
for Southwest area. Good starting salary and 
liberal benefits. All applicants considered with 
truck and tools. Call 915/653-8200 or write T.J. 
WARREN CO., 1324 South Bell St., San An- 
gelo, TX 76903. 



IMMEDIATE OPENINGS in Florida for expe- 
rienced and certified Key and PABX 
Installers. Supervisory and entry level posi- 
tions available. Top pay plus good benefits for 
hard working, ambitious individuals. Call 
813/371-2690 or send resume to: COAST TO 
COAST COMMUNICATIONS. INC., 1100 
DeBrecen Road, Sarasota, FL 33582. 



WANTED!!! 

QUALIFIED PEOPLE FOR 

• At & XY 

• *4A - #5 XBAR - NX-2 

• CXR 

• COE ENGINEERS 

• SPECIAL SERVICES 

• TEST ENGINEERS #2 EAX 

• KEY/PBX 

Call or Send Resume to 

Continental 

Communications 

813/877-8866 
P.O. Box 23727 
Tampa, FL 33623 



919 489-3676 512/896-6855 

P O Box 8791 236 A St., 

Durham. NC Kerville, TX 

27707 78028 

EOE M/F 
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TOMORROWS 
TELECOMMUNICATIONS 
CAREER OPPORTUNITIES... 

ARE AT BUTLER TODAY! 



Current Contract Assignments: 

COE ENGINEERS 
COE TEST TECHNICIANS 
COE DRAFTERS 
BICS ENGINEERS 
OSP ENGINEERS 
LINE ASSIGNERS 
KEY/PBX TECHNICIANS 




S. BUTLER 



TELECOMMUNICATIONS SERVICES 

2900 Chamblee -Tucker Rd., Bldg. 6, Atlanta, GA 30341 / (404) 451-0880 







HELP WANTED 



// ^ 

^COMPUTERIZED TELEPHONE^ 

TECHNICIANS 

ROLM Telecommunications 

Norstan Communications Systems is the largest private telephone company in the 
Midwest. We are the leader in sales & service of the ROLM computerized telecommunica- 
tions system. There are currently over 16,000 installations of the ROLM CBX across the 
country. Through our high-technology computer equipment, we are improving the 
telephone system efficiency and cost effectiveness, making us one of the top 100 fastest- 
growing companies in the nation. 

Our growth has created a need for additional experienced telephone technicians to 
maintain and repair ROLM CBX and related equipment in our Minneapolis branch. Two - 
three years of PBX or PABX experience would be a plus. 

We offer excellent starting salaries based on experience, and a complete benefit package. 
You’ll enjoy the high quality lifestyle the Twin Cities offers along with its abundance of 
recreational and cultural activities. If you are qualified and interested in a rapidly growing 
company, committed to its people and its products, send your resume in complete 
confidence to: Molly Thompson, Personnel Department, NORSTAN 
COMMUNICATIONS SYSTEMS, 15755 32nd Avenue N., Plymouth, MN 55447. No Phone 
Calls Please. An Equal Opportunity Employer. 






NORSTAN 



COMMUNICATIONS SYSTEMS. INC 
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WANTED— ENGINEERS & Support Person- 
nel — OSP-Senior Project, Project, Routine, 
Drafters, Facility, Record Clerks. COE — Senior 
Engineers, PABX, Key Systems— Special Ser- 
vices. Call D.O. Creasman Electronics, Inc. 
606/278-6211, if no answer 1-800-438-0117. 



INSTALLERS, CABLE SPLICERS AND 
PRESSUREMEN. Work in the Southeast. Unit 
and hourly rates. References necessary. Truck 
and tools. Work in NC, SC, TN, VA, WV, KY, 3A 
and AL. S&N COMMUNICATIONS, INC., PO. 
Box 763, Walkertown, NC 27051, 
919/595-8502. 



CABLE SPLICERS, INSTALLERS and 
COE Installers. Top pay plus paid holi- 
days. Truck and tools. Experience and 
references are required. Send resume to: 
STARLINE COMMUNICATIONS CORP., 
P.O. Box 4143, Bryan, TX 77805 or phone 
409/846-1313 



NATIONWIDE OPPORTUNITIES 

We specialize in placing telecommunications professionals engineers 
technicians sales marketing 

• Telephony ■ I P. A O P eng , systems, mining. 

• Networks voice, data A video. Civil. & milit. 

• Mfging vendors to telecom. 

• fl F Design. Satellite. U A VHF. C/MATV. Systems 

All tees expenses employer paid 

1527 HWY 7 
Charleston SC 29407 
Phone (603) 556-3923 
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HELP WANTED 



CO EQUIPMENT ENGINEERS 
OUTSIDE PLANT ENGINEERS 
PROJECT ENGINEERS 
ROUTINE ENGINEERS 
INSPECTORS 
LROPP 
CATV 

Excellent pay & benefits 

CONTINENTAL FIELD SERVICE 
90 E. Main St. 

Elmsford, New York 10523 

Ask for Frank Severynse 

(800) 431-2806 

Southern Area: 

Chris Stapleton 

(803) 297-1717 

Southeastern Area: 

Charles Ashley 

(919) 944-2406 

Western Area: 

Walt Parsons 

805 589-2137 



TOTAL COMMUNICATIONS 
SYSTEMS, INC. 
NEEDS: 

C.O.E. FOREMEN, INSTALLERS, 
CARRIER & DIGITAL SWITCH 
INSTALLERS 
CALL NOW! 

716/664-6462 N.Y. Office 
207/929-4003 Maine Office 



RB5PEE 

The Contract Company with Objectives 

1 . Personnel 2. Customer Satisfaction 

Needs 

O.S.P. Engineers - All Phases 

Plus 

Support Personnel - Line Assigners, Cutover. 

Drafters, Records, etc. 

References are required. Retirees Especially 
Welcome. . Send resumes to: 

ROSPEC ENGINEERING 101 2 N. Emerson Ave 

Indianapolis, Indiana 46219 

Bob Riensche - President (317) 353-2396 



STS INC 

“We have continued to grow!” 

Move to our new corporate and regional offices. If you have experience in 
the following, please call or send your resume today. 

ENGINEERS & DRAFTPERSONS 
(COE - Outside Plant - Transmission) 
l&R - SPLICERS w/TRUCK & TOOLS 
* KEY SYSTEM & PBX INSTALLERS 



Our firm offers TOP benefits and opportunities. Join our exciting growing 



team of today and the future! 

Corporate 

John M. Cypherd 

7011 Grand National Dr. 

Suite 100 

Orlando, FL 32819 

305/345-0591 



Regional 

John Schnee 

3335 E. Indian School Rd. 

Phoenix, AZ 85018 

602/956-0699 



CORPORATE OFFICE 

T E i .INC 
P 0 BOX 1207 
ROSWELL. GA 30077 




NOW HIRING 



1 -800-241 2380 
1-404-992-0005 



ENGINEERS 



Microwave 
Digital Signal 
Processing 



Radio 

Microprocessor 

Technicians 



DRAF TERS 

Colorado 

Florida 

Georgia 



ENGINEERS: 0SP, COE, TRANSMISSION, 
FIBEROPTICS, BICS 

PLANNING: LROPP, CARL, LRDLP LATIS, ETC. 
DRAFTSPERSONS: 0SP & RECORDS 



CONSTRUCTION INSPECTORS 
FIELD ENGINEERS 
RIGHT-OF-WAY AGENTS 
RECORDS CONVERSION 



■FOR IMMEDIATE CONSIDERATION- 
CALL OR SEND UPDATED RESUME 
TO JERRY BAILEY 



1 - 800 - 241-2380 1 - 404 - 992-0005 



E0E 



Ask for our 

NEW & FREE 1985 

COMMUNICATIONS 

Salary Survey and Career Kit 

HELP WANTED! 

Dozens of “ Permanent ” 

Career Openings 
Coast to Coast 

Engineers, Installation 
Salesmen/Marketing 
Common. Mgrs. 
Tariff, Traffic, Admin. 

Fees paid. Cali or send 
resume NOW 
Free resume guidance. 

NOW IN OUR THIRD DECaDE 

PERSONNEL RESOURCES 

INTERNATIONAL INC. 

TELECOMMUNICATIONS PLACEMENT . 
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HELP WANTED 



Services Group, Inc. 

C.O.E. INSTALLERS 

SXS/X-Bar/Electronic 
CXR INSTALLERS 
Experience Required 

• Top Pay and Per Diem 

• Full Company Benefits 

• Progressive Organization 

Send resume (confidential) to: 
P.O. Box 22369 
Knoxville, Tenn. 37933 
(615) 691-2470 



MIDSOUTH LOCATION 

ETS leading the way in tomorrows 
technology. We need your resume 
now. Excellent opportunities for: 

OSP/ISP Craftpersons & 
Craftpersons in Telephony 
and CATV 

Travel, short and long-term assign- 
ments, T&T, top pay and benefits. 

Send resume to: 

ETS CORPORATE 2 
5615 Corporate Blvd. 

Suite 7H 

Baton Rouge, LA 70808 
Attn: John Parry 



COE 

INSTALLERS 

MINIMUM OF $280/WK 
PER DIEM + TOP WAGES 
AND HOLIDAYS. 

Immediate openings for those 
experienced with installation of: 

MAIN DISTRIBUTION FRAMES 
LINECONDITIONING EQUIPMENT 
DIGITAL SWITCHING EQUIPMENT 

Must have own hand tools and be 
willing to travel USA and Canada. 

Call Dennis Teachout 
NOW at (800) 336-4564 toll free 
or send your resume to us at 

AMERICAN COMMUNICATIONS 
COMPANY 

7535 Little River Turnpike 
Annandale, VA 22003 
An Equal Opportunity Employer M/F 






SALES REPS 

Established manufacturer of sealed and 
wet rechargeable lead acid batteries 
seeks aggressive representatives. Many 
territories open. 

Please respond by letter with line card to: 

CHLORIDE STANDBY BATTERIES 
P.O. Box 305, North Haven, CT 06473 



“REVENUE REQUIREMENT 
SPECIALISTS” 

(fyetcaruLar & CLs&aciales 
Consulting Inc. 

Nationwide Positions 

*s«p/set * rates/tariffs ‘traffic 
‘general mgn. *eng •marketing 

Sammie Smith (206) 694-6657 

P.O. Box 1365 Vancouver, WA 986W 



UTILITY CONSULTANTS 



WE NEED YOU! 

If you’re a professional who is self-motivated and believes in providing 
quality service, we have an opening for you in the following areas: 

ENGINEERS 

Senior Project 
Resident REA 
Fiber Optic 
Planning 
BIOS 

INSPECTORS 

Conduit Construction 
Cable Placement 

We offer an excellent salary and bonus package, comprehensive 
benefits program, and management growth. Send your resume with 
references or call Irvin Gunter. 

Utility Consultants, Inc. 

2700 Cumberland Parkway, 

Suite 350 
Atlanta, GA 30339 
(404) 434-6970 

EOE 



FOR SALE 



ITT TD-200 PBX. 165 lines, 30 trunks, tone, 
console with BLF. $6,500. ICS, 301/964- 
0220 . 



BUY USED TELEPHONES, key equipment, 
PBX’s, etc. for less. Call for our free monthly 
catalog, ICS, 301/964-0220. 



ONE EXECUTONE D-1000 Phone System. 
4 years old. Complete with all accessories. 
Please contact: Frank Palumbo at 
301/722-7330. 



k ALL BRANDS of reconditioned station equip- 
ment, electro-mechanical and electronic key 
systems, PBXs, and PCBs. All at substantial 
discounts. CONSOLIDATED COMMUNICA- 
TIONS, INC., 914/835-5000, 800/354-1234. 



TESTED TELEPHONES 2565 $22.50, Logic 
10 Touchtone $35.00. Call 813/626-1986. 



SINGLE LINE ROTARY dial telephone. Con- 
dition unknown. $3.50 ea. (min. 20). ICS, 
301/964-0220. 



Tested 


Phones 


(Out Of Service) 


1700 6 Btn 


$13, min 8 


1800 3 Btn 


$17, min 5 


1800 6 Btn 


$19, min 5 


2564 6 btn 


$25, min 6 


2830 10 btn 


$36, min 4 


2831 20 btn 


$45, min 4 


Logic 20, TT 


$49, min 4 


International Comm Systems, Inc 


301-964-0220 
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FOR SALE 



THREE LINE and five line rotary telephone ( ITT 
SCC NT) $5. ea.. min. 20. ICS, 301/964-0220. 



WANT TO SELL in truckload lots A.E., SxS 
and Western Electric Crossbar #5, 
515/628-2248. 



USED MATERIAL 
FOR SALE 

Complete Teltone M240 Remote Service 
Observing System. Complete Alston, Model 
820 Traffic Measurement System, pro- 
grammable with portable scanners. Mis- 
cellaneous data sets and miscellaneous 
telephone equipment. Price negotiable. 

CALL ELAINE 
317/265-8176 



WANTED TO BUY 



MELCO INTERCOMS— need 100, good con- 
dition. 201/486-4281. 



WANTED IN ANY QUANTITIES, old W.E 
SXS, Kellogg Relaymatic, and North Cx. Call 
817/752-3415. 



WANTED — Telephones and Station Equip- 
ment. PRECISION COMMUNICATION SER- 
VICE, INC., 2609 DeLeon St., Tampa, FL 
38609, 813/870-0362. 



CASH FOR NEW OR USED TELEPHONES. 
Any quantity. CONSOLIDATED COMMUNI- 
CATIONS, INC., 28 Calvert St., Harrison, NY 
10528, 800-354-1234. 



LONE STAR COMMUNICATIONS PAYS TOP 
DOLLAR plus shipping for any used mobile 
telephone equipment. We also buy station 
equipment. 409/336-6825. 



GTE 120 switches needed for reselling oper- 
ation. Must be ready to operate including soft- 
ware for billing. Need eight switches 
immediately. Send full details: CONSUL- 
TANT: 365 Wilson #10 Costa Mesa, CA 
92627 



WANTED TO BUY: We purchase CENTRAL 
OFFICE AND STATION EQUIPMENT. New 
Surplus or Used. UTILITY MARKETING AND 
DEVELOPMENT, INC., P.O. Box 16987, 
Tampa, FL 33687, 813/623-3974. Buying Na- 
tionwide. 



WESTERN ELECTRIC PHONES. Trim 
Lines: Princess: Corn-keys; Multi-lines. TT 
and rotary. PRIME RESOURCES GROUP, 
215/743-5260. Free inventory list. 



One CTSS 1000, good condition. One Data- 
point info, switch LDSC, good condition. One 
Action-Honeywell Roadrunner, 240 ports, good 
condition, will finance the above. 
206-695-3838. 



NORTHERN TELECOM SG-1 Pulse PBXs, 
40 lines, 8 trunk, console, rotary, fully tested 
with warranty, installation manuals included 
after-sale support. $2,000.00. ICS, 
301/596-1102. 



SIEMENS, SD192 PBX, 20 trunks, 40 sta- 
tions. 3 years old. Take over lease; balance 7 
years or make best offer. Currently main- 
tained by Executone. Contact Mr. Lasensky, 
714/530-6636. 



BUY AND SELL 



WILL BUY ANY QUANTITIES - North CX, 
Kellogg-Relaymatic, and old W.E. CO Equip 
ment. Call (806) 799-0911. 



BUY & SELL: NEW-USED-REBUILT TELE- 
PHONES, cords, modular hardware, ringers, 
dials and pads etc. T.E.C., 914/735-7877. 



KARLIN ELECTRONICS buys and sells sur- 
plus telephone parts, accessories and 
paystation equipment. 313 642-2521. 



WE BUY AND SELL TELEPHONES AND RE- 
LATED ITEMS. BITTCO ENTERPRISES, 
3681 Motor Ave., Los Angeles, California 
90034. Write or call 213/870-6118. 



ALA-TEL SUPPLY, INC. Buys and Sells new 
and used telephone equipment, station and 
PABX. P.O. Box 17131, Montgomery, Alabama 
36117. 205/272-2311. 



WANTED TO BUY 



TOLL OFFICE 
EQUIPMENT WANTED 

FC 600-MUX equipment, any or all cards and 
bays. Interested in any MUX, microwave equip- 
ment. 

If you are going to take any MUX out of service, 
CALL NATIONAL TELEPHONE CO. 

(503) 230-0448 ext. 330. 



ELECTRONICS for own-your-own style 
payphones w/timer, free 911 etc. $90. Use in 
our $54-payphones or yours. Also new 427 
networks $3.25. 608/582-4124. 



ONE 3 year old Kennedy 9832, 800 BPI 9- 
Track Data Recorder for sale. For details, 
contact Bruce McCormack, BROCK UNI- 
VERSITY, St. Katherine, Ontario L2S 3A1 
Canada, 416/688-5550. 



SALES REPS WANTED, If you would like to 
be included in TELEPHONY s exclusive list of 
Manufacturers Representatives for use by 
various national telecommunications man- 
ufactures, please send your name, or your 
letterhead, and request a copy of our 
qualification form. Bob Wehofer, Telephony 
Publishing Corp., 55 E. Jackson, Chicago, 
Illinois 60604. 



WANTED TO BUY 



COMKEY 416’s in good condition. Large or 
small quantities, 205/486-4281. 



WANTED - Used Datapoint Infoswitch LDCS, 
all versions. Call 612,546-0452. 



WANTED TO BUY: 
CENTRAL OFFICE EQUIPMENT 
(Removed or to be removed). 

Have digital system? Let us buy your old 
system. We are a professional full time 
removal operation. We handle all type 
and all manufacturer; including wire 
spring relay, X-Bar, SxS, NX, XY, CX, 
PBX, etc. made by AE, WE, NE, NEC, 
ITT, etc. 

Call TTL. 914-357-1067 
ask for Henry Liao 
10 Amundsen Lane 
Suffern, N.Y. 10901 



MOBILE TELEPHONES 
WANTED 

ALL TYPES OF MOBILE TELEPHONE^ 

Equipment related accessories^ 

& PARTS. 

Top prices paid plus shipping j 

Contact MIKE WINKLER 

Outside CA 
(800) 423-2565 

( ommunit alions Signalling ln< J 
7844 l ankf*rshim Bkd 
North Hollywood. ( alif 91605 | 
( 818 ) 765-5511 | 
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WANTED TO BUY 



WE BUY TELEPHONES, telephone parts 
for cash GORECKI ELECTRONICS. 
Milaca, Minnesota 56353 612/983-3180 



MOTOROLA MOBILE TELEPHONE Equip- 
ment. THE CELINA CORP., Celina, OH 
419/586-5626. 



SOURCE, INC. wants Used Station and COE 
Equipment. TOP PRICES PAID. 1201 Peters 
St., Dallas, TX 75215. 214/428-0524. 



WANTED— E1600 CROSREED— any size of 
condition. COMSERV (Paul Miller). 
904/738-5353. 1118 S. Cari Race, Deland, FL 
32720. 



CLASSIFIED SERVICES 
AND PRODUCTS 



UttCOACftpUn' Standard Dealt 

•Light Status (*• . 2 

•Conferencing * 03 

•Tone/Pulse x six 

•Full Mod or ^ 

* Ivory or Brown $44.00 more § 

m £ 

A Dlv. of Independent Telephone Network Inc. § 
8463 Canoga Ave., Canoga Pk„ CA 91304 5 

Check No. 51 on Reader Service Card 



COMMUNICATION 
EQUIPMENT CO., INC. 

Shipping: 301 S. Richey Rd. 
Mailing: P.O. Box 2580 

Leesburg, FL 32748 
Telephone (904) 787-7320 
<904) 326-2844 



NEW 

Push button TT dial 


$15 


(Quantity prices available) 


Circle Phones TT 


$50 


Circle Phones (rotary) 


$40 


Contempra TT 


$36 


Contempra TT (rotary) 


$30 



REPAIR PRICES 

Line Cards 00 

Pushbutton Dials $6 .00 

Add Polarity Guard - Add’! $2 00 

36A Intercoms 

CK3641. . Station KTU $27.00* 

CK3W 1-1.. Station KTU/ Busy .... 30.00* 
•Matrix Chip, it required. . . 20.00 

ITT K-357/307 

K-160C $20.00 

K-160B 15.00 

K-166B 17.00 

K-166A 17.00 

Call for equipment needs. 



Check No. 52 on Reader Service Card 



CLASSIFIED DIRECTORY OF 
SERVICES AND PRODUCTS 



USED TELEPHONE AND COMPLETE 
EQUIPMENT FOR SALE including C.O.E. 
components and complete offices, outside 
plant miscellaneous overstock and other vari- 
ous telephone apparatus. Contact SOUTH- 
WESTERN BELL TELEPHONE CO. on 
314/247-1741 or 314/247-1742. 

Check No. 53 on Reader Service Card 



FIBER OPTIC TRAINING. Join the race, be 
among the first to have trained Fiber Optic 
Splicers and Technicians ready to respond to 
the growing demand. Spliceco’s Greater Vi- 
sions is now offering training courses for splic- 
ing and testing of fiber optics. If you have 
interest as a company or individual, please call 
1-800-334-3968 for details. 

Check No. 54 on Reader Service Card 



NATIONWIDE ELECTRONIC BULLETIN 
BOARD SERVICE for advertising reusable 
C.O.E. (hardwired and plug-in), both needed 
and saleable. Open to all telephone com- 
panies and any interested dealers and/or bro- 
kers. Contact SOUTHWESTERN BELL 
TELEPHONE CO., on 314/247-1741 or 
314/247-1742. 

Check No. 55 on Reader Service Card 



1-800-367-7284 



THE SOURCE FOR / 

COURTESY PHONES 

Check No. 56 on Reader Service Card 




ON BOARD ELECTRONIC SERVICE S 

f HIGH QUALITY REPAIRS & FAST SERVICETsa 



• TOUCH TONE DIALS 

• LINE CARDS 

• POWER SUPPLIES 

• ELECTRONIC DIALERS 



• OUT PULSE DIALS 

• TELEPHONES 

• AMPLIFIERS 

• TEST SETS 



♦ PRINTERS 

All manufacturers serviced. 

PO Box 146 • Beacon Falls Connecticut 0640 ' • (20" 719.450 

Check No. 57 on Reader Service Card 



GTE-120 & GTD-1000 
REPAIR 

• ALL PWB’s 

• Power Supplies 

• Tape Drives 

• Consoles 

• Fast Service 

• Wanting 
T-COMM, INC. 

P.O. Box 8436 

Tampa, Florida 33674 
813/237-1669 

Check No. 58 on Reader Service Card 



• PUSH-PULL RODS Get Cable through light maces 

• TEST SET, For the Audio Serviceman 

• EASY KARY™ Wire Reel Holders 3 sii-es 

• SPEAKER SUPPORT TRUSS IT 8ar Bridge) 

Prevent ceiling sag. Speed Installation, 

• SPEAKER ENCLOSURE, t r ,se with I 1 '.! ir iss. 

• EXTENSION CORDS 3 «t. and 10 ft. U L. Listed 

CALL WRITE - 30 DAY FREE TRIAL 
ex Call Collect (214)946 8450, All Other 1 800 527 1522 
MMMi INSTALLATION & SERVICE AIDS HHHHI 

Check No. 59 on Reader Service Card 



rf s NEW LOGIC 6 & 10 3 

* N %\ .Full Mod ■ , 9 / 

• E Pad 

$79 98 • Conference Key $90 19 

six or more Hearin 9 Aid Compatible #lx or mor( 

A Dlv. of Independent Telephone Network, Inc. 
8463 Canoga Ave., Canoga Pk., CA 91304 

Check No. 60 on Reader Service Card 



COMMUNICATOR TEL, INC. 

The Patrician Magicians 

Specializing in repair and resale of phone, cards and power supplies for: 



NEC : 



ELECTRA 16/48 
ELECTRA 28 
EL-411 

PATRICIAN COMMUNICATOR 



We are interested in purchasing surplus NEC equipment in any condition 

COMMUNICATOR TEL, INC. 

1345 New York Ave., Huntington Stn. NY 11746 
516/673-6799 



Check No. 61 on Reader Service Card 
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CLASSIFIED DIRECTORY OF 
SERVICES AND PRODUCTS 



r — STROMBERG CARLSON- 

CO \kFA QT CARD ^ 

SFRV / Al O / REPAIR 



SERV r n ** f 

L. ALL SERVICES 
I 400 A 
800 



»mELCO LRBS, inc. 



+ EXPERT MAINTENANCE 

COMSERV !904) 738-5353 



Check No. 62 on Reader Service Card 



UTILITY MARKETING 
^ND DEVELOPMENT, INC. 

Announces its acquisition of 
Lynch Communications, Inc.’s 
N2, N3 Carrier systems and af- 
filiated signalling and transmis- 
sion equipment. 

EFFECTIVE IMMEDIATELY 
UMD, INC. WILL OFFER 

• Complete PWB Repair Service 

• Equipment and Component 
Sl 



K-PLAN TEL, INC. 

NEC Telephones, Inc. 

Authorized National Parts Distributor 

516 - 242-0111 

ARE YOU SERVICING 
NEC-PBX-KEY SYSTEMS 

REQUIRING 

PARTS, TELEPHONES, DOCUMEN- 
TATION OR REPAIRS ON THE FOL- 
LOWING SYSTEMS: 

Patrician 

Communicator Neax 12 



For further information, 
please call us. 



i Reader Service Card 



•Melco Comm. Systems 
•Key Sys Intercom 
•Paging Units 



•Lamp Extenders 
•Oft Prem. Eqpt. 



ME ©OSTTEGEtUnTOE® ^ 

00 

A Oiv. of Independent Telephone Network, Inc. o 
8463 Canoga Ave., Canoga Pk., CA 91304 00 



Check No. 65 on Reader Service Card 



WANTED 

Obsolete Central Offices and 
PABX SURPLUS FOR SALVAGE 

• We pay top prices for all makes 
of telephone equipment 

• We specialize in dismantling 
and removal. 

• We buy electro-mechanical, 
electronic. & digital material. 

• We buy worldwide 

• We commission refine. 

Call. Telex, or Write to: 

Lew - D.C.E., Inc. 

PO Box 2001 

Monterey Park, CA 91754 
818/350-1204 or 818/350-1227 
TWX 910-587-1666 



Check No. 66 on Reader Service Card 



UMD WILL HONOR ALL 
CUSTOMER WARRANTIES 

Call or Write 

UMD, INC. 

6801 North 54th Street 
Tampa, Florida 3361 0 
813-623-3974 
Telex: 52607 UMD TPA 

i it in 
VJIylLS 

Utility Marketing & Development, Inc 



Check No. 63 on Reader Service Card 



Three easy ways to learn. . . 

The Fundamentals of Telecommunications 



■ 4-day workshop: Our most popular workshop provides a comprehensive look at the 
" telephone industry and its basic operation for those who have no previous exposure 

to telecommunications principles, practices or engineering. 

Videotapes: A 10-part course developed to provide the same telephone overview 
I training in a video format. Each module can stand alone or be used sequentially for I 
| a total survey course. 

| Audio cassettes: 12 hour-long cassettes edited from the entire 4-day seminar available | 

■ for individually paced self-study and review. A time- and cost-effective training alter- | 

m native. Great way to learn while commuting or driving. v 1 

Call toll free 1-800-ABC-4123 
or write 

abc TeleTraining Inc. 

Box 537, Geneva, IL 60134 1 
1 In Illinois 312-879-9000 



Check No. 67 on Reader Service Card 
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CLASSIFIED DIRECTORY OF 
SERVICES AND PRODUCTS 



Wt C oft ctpU r. 



T 2 Line with Hold « 

/ V *Light Status •Hookflach ^ 

( J •Conferencing •Ilium Dial >2 

*Tone pulse *Wall Desk 

$5139 *Redial A Mute «10 # Dialer option © 

m S 

A Dlv. of Independent Telephone Network, Inc. § 
8463 Canoga Ave., Canoga Pk., CA 91304 ® 

Check No. 67 on Reader Service Card 



MARKETING TOOL 

Multi-Phase Telecommunications 

SALES MANUALS 

Finally! An easy to use Multi-Phase Marketing Manual that 
allows you to train and develop a winning sales staff— EVEN 
people who never sold phones before! We can design a manual 
tor your company— ORDER TODAY! 

Manager Manual $145.00. Salesperson Manual $55.00 or 
$35.00 ea. w/purchase of Manager Manual 

Fred Dillet and Associates 
62 Vista Dr., Danville, CA 94526 (415)-837-4145 

Check No. 68 on Reader Service Card 



-rS> CHR,STM N f w SPEClAL yL * 

NORTHERN TELECOM 

Doodle Phones (T.T. wall) $2 

Rendezvous (T.T.) $3 

COMDIAL 

Genies $3 

ITT 

Model 500 Fully Modular Desk $1 

Model 2500 Fully Modular Desk $2 

TELECONCEPTS 

SmallTalks (T.T.) $1 

Swiftys (Rotary) $1 

Swifty Clock 
Radio Phones 

w / Speakerphone (T.T.) $3 

TELEDYNAMICS DISTRIBUTING 
9082 Parkhlll, Lenexa, KS 66215 
(913) 541-9633 

Check No. 69 on Reader Service Card 



REPAIR SERVICE 

Printed Circuit Boards 

OKI Discovery, MITEL. SCC E-120. NT Pulse SG-1 . ITT TD-100 & TE-400A.G.H 

Power Supplies 

For the above PBXs and most other types 

PCB and Power Supply Repair done at 20 - 40% below factory costs 
Typical turnaround time is 5 - 7 working days 

Touchpads, KTUs, & Key System Power Supplies also repaired. 

International Communications Systems, Inc. 

9525 Berger Road Columbia, MD 21046 

301-964-0220 






Check No. 71 on Reader Service Card 



Check No. 70 on Reader Service Card 
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THE WAY WE WERE. . . 



75 years ago. . . 

“Wilmington, Delaware, is enjoying a 
novel service through the telephone ex- 
change. Phonograph music is supplied 
over the wires to those subscribers who 
sign up for the service. Attached to the 
wall near the telephone is a box containing 
a special receiver, adapted to throw out a 
large volume of sound into the room. A 
megaphone may be attached whenever 
service is to be given. The box is attached 
to the line wires by a bridged tap from the 
line circuit. At the central office, the lines 
of musical subscribers are tapped to a 
manual board attended by an operator. A 
number of phonographs are available, and 
a representative assortment of records 
kept on hand. When plugged up to a pho- 
nograph, the subscriber’s line is automat- 
ically made busy on the automatic 
switches with which the Wilmington ex- 
change is equipped. Several lines can be 
connected to the same machine at the 
same time, if more than one happens to 
call for the same selection. Each musical 
subscriber is supplied with a special direc- 
tory giving names and numbers of rec- 
ords, and the call number of the music 
department. When it is desired to enter- 
tain a party of friends, the user calls the 
music department and requests that a cer- 
tain number be played. He releases and 
proceeds to fix the megaphone in position. 
At the same time the music operator plugs 
up a free phonograph to his line, slips on 
the record and starts the machine. At the 
conclusion of the piece the connection is 
pulled down, unless more performances 
have been requested. The rate of charge 
for this service is very reasonable. It is 
three cents for each ordinary piece, and 
seven cents for grand opera. The sub- 
scriber must guarantee $18 per year.” 
From Telephony , Dec. 18, 1909, p. 699. 

“Henry Winston, a prosperous young 
farmer living near Fairfax, Missouri, did 
not reckon with the rural party line, to 
which his telephone was connected, when 
he called up Miss Lorena Simpson and 
asked her to share his joys and sorrows for 
life, and for that reason is in quite a predi- 
cament. Before Miss Lorena could an- 
swer his question, eleven fair damsels, 
who had heard, at their respective homes, 
the ring for the Simpson home, quickly 
stepped to the telephone. Each, knowing 
full well that ‘something would be doing,’ 
had quickly answered ‘Yes,’ adding, ‘You 
set the date and I'll be on hand.’ Although 
Henry knows he is engaged, and that it is 
not Miss Simpson who accepted, he is a 
little in doubt as to which one of the eleven 
answered his question first.” From Tele- 
phony, Dec. 25, 1909, p. 727. 

“A fire at Bass, Michigan, destroyed the 
switchboard of the Bass Telephone Com- 
pany. The Kellogg Switchboard & Supply 
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Co. received the order at 10:35 Friday, 
Nov. 26, and shipped the board complete 
on the first train Saturday for Bass, which 
left at 10:30 a.m.” From Telephony, 
Dec. 25, 1909 . p. 727. 

50 years ago. . . 

“The hearing before the telephone divi- 
sion of the Federal Communications 
Commission on the unification of the tele- 
graph systems of the country was con- 
cluded on Wednesday. December 5. 
Members of the commission indicated at 
the conclusion of the three-day hearing 
that legislation providing for consolidation 
would probably be drafted and be ready 
for Congress within a short time. ‘What- 
ever is done,’ said Commissioner Payne, 
‘you can be certain that labor will be pro- 
tected to the best of our ability.’” From 
Telephony, Dec. 15, 1934, p. 14. 

“Sixty men prominent in the telephone in- 
dustry in Ohio met at Crestline in their 
home state on November 24 to witness the 
cut-over of the new all-relay automatic ex- 
change installed by The Northern Ohio 
Telephone Co. in that city. This installa- 
tion has attracted much attention, not 
only for the reason that it is the largest 
exchange of the all-relay type in the coun- 
try, but also by reason of the incorpora- 
tion in it of a number of new features and 
facilities recently developed for city and 
private exchange service. The city ex- 
change is planned and cabled for line ca- 
pacity of 1000 lines, with five line units of 
100 lines, to which are connected a present 
equipment of 430 working lines. Growth is 
anticipated to the full capacity of the 
equipment, and provision is made in the 
plans and designs for an even larger equip- 
ment. to permit its expansion by the inclu- 
sion of second selectors to a capacity of up 
to 9000 lines.” From Telephony, Dec. 
15, 1934, p. 24. 

“There are many encouraging and con- 
vincing indications, as the year 1934 
comes to a close, that the upward climb of 
‘Recovery Hill' by the telephone industry, 
started in the closing months of 1933, was 
really the beginning of slow but substantial 
recovery from the depression. For 1934 
practically all telephone companies will 
show a net gain of stations. The com- 
panies of the Independent group will aver- 
age a gain of approximately 3 per cent in 
stations over the number in service at the 
beginning of the year. The number of tele- 
phones in the group at the end of the year 
is estimated as 3.670,000. a gain of 
107.000. The Bell System companies re- 
port a gain of about 2.15 per cent in sta- 
tions during the year. This represents 
295,000 stations, making the total number 
of telephones for the Bell group approx- 
imately 13,457,000. The total number of 
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telephones in service. Bell and Indepen- 
dent, as the year closes, is approximately 
17,127,000 as compared with 16,711,000 at 
the end of 1933, a gain of about 2.4 per 
cent. This compares with a loss of approx- 
imately 4.1 per cent for 1933.” From Tele- 
phony, Dec. 29, 1934, p. 7. 



25 years ago. . . 

“Two women of the Millbum, N.J., area, 
who on Nov. 14 allegedly failed to yield a 
party line to Dr. Marvin Becker, so that he 
could telephone for an ambulance for an 
81-year-old heart attack victim, faced a 
municipal hearing at Millbum on Nov. 
28.” From TELEPHONY. Dec. 12, 1959, p. 
46. 

“The Independent industry, through the 
efforts of the USITA national advertising 
program, is becoming known to the pub- 
lic. . . .” From Telephony, Dec. 12, 
1959, p. 65. 

“An experimental ground station for send- 
ing and receiving telephone messages by 
way of man-made satellites is taking shape 
on a hilltop in Holmdel, N.J., Bell Tele- 
phone Laboratories announced on Oct. 2. 
The station, under construction by Bell 
Labs on Crawford Hill, could point the 
way to a network of terminals for sending 
telephone calls and live television to dis- 
tant parts of the world. These stations 
would ‘bounce’ radio signals off dozens of 
‘sky-mirror’ satellites. The station will in- 
clude control buildings and two large an- 
tennas for communications experiments 
with objects in outer space. One of the 
uses of the installation will be to take part 
in communications projects sponsored by 
the National Aeronautics & Space Ad- 
ministration (NASA). One of the projects 
at Holmdel will test the quality of radio 
signals transmitted between stations on 
opposite sides of the United States by 
means of reflection from a satellite, Al- 
though single telephone channels will be 
used in the experiment, the objective is to 
determine whether television’s ‘broad- 
band signals’ (the equivalent of about 900 
telephone channels) could also be trans- 
mitted, Bell Labs stated.” From Tele- 
phony, Oct. 17, 1959, p. 26. 

“Dial equipment is to be installed in Cairo, 
Egypt, as well as five other towns on the 
Nile Delta, under an initial 5-million-dollar 
improvement program undertaken by the 
United Arab Republic. Equipment will be 
furnished to serve 44,000 subscribers. In 
Cairo, 30,000 local lines will be provided 
for two exchanges. Local exchange equip- 
ment will also be delivered to the towns of 
Benha, Dmanhur, Mahalla el Kubra, 
Mansura and Tantah in the Nile Delta near 
Cairo. From Telephony, Dec. 5, 1959, 
p. 74. 
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RESELLERS: 

NCWALLTHE PIECES FIT 



INTRODUCING 
TOTALLY INTEGRATED 
SWITCHING, BILLING, 
AND 

ON-LINE DATA BASE 
MANAGEMENT 
FOR $67,500. 

Until now, resellers have had to 
invest up to $350,000 for the switching 
and data processing equipment required 
to set up a resale operation. 

But times have changed— thanks 
to National Applied Computer Tech- 
nologies. Today, for only $67,500, you 
can purchase an extremely sophisticated, 



120 port communications exchange 
which features: 

• least cost routing 

• on-line management of accounts 

• call accounting 

• customer billing 

• traffic analysis and planning system 

TheLCX 120 integrated switching 
and data processing computer equip- 
ment is sleek, reliable, and allows you 
to provide your customers with long- 
distance communications at substantial 
savings. And best of all, your capital 
investment in the LCX 120 is small. 

Whether you're an aggressive 
reseller who wants to expand, or a 
capital-conscious newcomer to the 
market, the LCX 120 is the choice that 
makes sense. 

To find out more about the most 
practical, affordable yet sophisticated 



long-distance telecommunications 
equipment on the market, send in the 
coupon on this page today 

National Applied Computer 
Technologies, 744 South 400 East, 

PO Box 1870, Orem, Utah 84057. 
801-225-6248. 



NATIONAL 744 SOUTH 400 EAST 

APPLIED PO, BOX 1870 

COMPUTER OREM, UTAH 84057 

TECHNOLOGIES 80! 225-6248 
Yesl I’m interested in the LCX 120 long-distance 
telecommunications equipment for only $67,500. 

Please send your brochure and full details 

Name ■ ; - " ; T 

Company - ' ■ . ■ 

Title .... ■ ' 

Address 

City State Zip 

Phone _J I ; , 




Check No. 50 on Reader Service Card 








It’s a good thing our digital radio systems can take 



The new digital radio systems from AT&T Network 
Systems don’t require much in the way of maintenance. 

Considering some of the environments they have to 
operate in, that could be good for your craftspeople. And 
great for your bottom line. 

Our new DR 6-30-135 and DR 11-40-135 systems save 
you money, with extensive testing and maintenance features 
built right in. They help you locate trouble and manage 
your dispatches better. 



AT&T’s systems contain test circuits to speed repairs 
and minimize the need for external test equipment. 

A highly accurate error-detection scheme continuously 
monitors transmission quality to help determine the precise 
transmitter receiver pair that has failed in a multi-hop 
route. A frame and parity generator thoroughly tests each 
regenerator, and turns on automatically to prevent alarms 
in case of upstream transmission failure. 

If it wasn’t for the annual checkup required by the FCC, 



care off themselves. 



a craftsperson might never have to take his chances with 
Mother Nature. 

For more information on the digital radio systems 
that save you money, contact your AT&T Network Systems 
Representative, or write on your business letterhead to: 
AT&T Network Systems, RO. Box 1278R, Morristown, 

N. J. 07960. 




© 1984 AT&T Technologies, Inc. 
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Last year at this time we were all 
bracing for the impact of a “Brave 
New Telecommunications Industry" 
that promised uncertainty, more 
competition, seven independent 
telephone companies and an 
unbundled AT&T. 1984 is the first 
year of our new Industry. 

In 1984 long-distance” became a 
free-for-all . . .carriers scrambled for 
rights-of-way. . .fiber-optic networks 
went on-line . . .cellular telephone 
became the new business "status 
symbol". . . new companies and 
products entered the market, and 
our new Industry shifted into high- 
gear. 1984 has been quite a year! 



In 1984 our Industry began to 
understand just what "The Butler 
Advantage" really means. The 
growth of Butler Telecommunica- 
tions Group as our Industry’s lead- 
ing service organization could not 
have been achieved without Indus- 
try confidence and support, and the 






efforts of our employees. It has 
been quite a year for Butler, too. 

Thank you one and all. 

On this "double occasion", we 
would like to extend our best wishes 
to our Industry friends, colleagues, 
employees, and their families for ~ 
this Holiday Season, and join with 
them in celebrating our new Indus- 
try’s first anniversary. Many happy 
returns. 

BUTLER TELECOMMUNICATIONS * 
GROUP 

2900 Chamblee-Tucker Road 
Atlanta, GA 30341 /(404) 451 -0880 



H. 



BUTLER 

TELECOMMUNICATIONS 

GROUP 



A Butler International 
m Company 
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“Here’s how to get the first shot . . 

... at TELEPHONY . . . one of the most important weekly reference 
tools in the industry! 

Sometimes it can be rather frustrating to be a pass-along reader. 
How many times have you received the routed copy of TELEPH- 
ONY when you’re just too busy to read it? 

Or received Monday’s copy on Thursday because everybody ahead 
of you was too busy? 

If you’re a pass-along reader you have a good idea of the advan- 
tages of receiving your own copy. A personal subscription lets 
you enjoy reading weekly, up-to-the-minute industry news at home 
or at the office at your convenience. 

And with your own subscription, you have direct access to well 
over twenty special issues during the year including the twelve 
INTERNATIONAL TELEPHONY issues! 

Get your name off the route list and onto the cover of your own 
copy of TELEPHONY. Simply fill in the form below (if it’s still 
there) mail it to us and we’ll start your subscription immediately. 



Start TELEPHONY coming to me each week: 

□ 3 years (156 issues) $70 

□ 2 years (104 issues) $50 

□ 1 year ( 52 issues) $30 

‘Outside U.S. add $26 per year surface mail 

□ Payment enclosed □ Bill Me □ Bill Firm 

Name 

Title/Job Function 

Dept, or Div. 

Company Name 

Type of Business 

D Home or □ Business Address 



City/State/Zip. 



TECHNICAL BOOKS FROM TELEPHONY 



■ Telephony’s Dictionary -Defining 14,500 telecommunica- 
tion words and terms, by Graham Langley— P rice: $35.00 
each. $30.00 (10 or more), $20.00 (100 or more) 

■ Telecommunications Primer, by Graham Langley- 
Price: $15 each; $12.50 (10 or more); $10 (5 or more) NEW! 

■ A Practical Guide to Teletraffic Engineering & Administration, 

by Robert W. Lawson, 128 pages— Price: $20, 

$15 (5 copies or more), $12 (50 copies or more) 

■ The Digital Experience: The Awareness & Understanding 
of Digital Switching Grow, 64 pages, (Reorinted from 
TELEPHONY) — Price: $20.00 each. 

■ Traffic Engineering Tables, by Jim Jewett , Jackie Shrago, 

480 pages (hard cover) -Price: $125 each. 

■ Designing Optimal Voice Networks, by Jim Jewett, Jackie 
Shrago, 240 pages (hard cover) — Price: $40 each. 

■ Telephone Plant Records, by Vern Bouwman, Size 8 V 2 -"x 
11"— Price: $7 each; 25 or more: $6 each. 

■ Introduction to Teletraffic Engineering, by Ramses Mina, 

Size QVz" x 11 "— Price: $11 each; 26 or more: $10 each. 

■ Transmission, by M. A. Clement, 52 pages, size 8 V 2 " x 
11"— Price: $7 each; 25 or more: $6 each. 

■ Engineering Economics, by Ollie Smibt , 20 chapters, size 
8 V 2 "x 11"— Price: $7 each: 25 or more: $6 each. 

■ Common Control of Telephone Systems, by J, G. Pearce, 

40 pages, illustrated, size 8 V 2 "x 11 "— Price: $5 each; 25 or 
more: $4 each, 

■ Solving Noise and Transmission Problems in Telephone 
Loop Plant, by Roger F. Tokarz, 84 pages, illustrated, size 

4" x 6 3 / 4 "— Price: $10 each, 5 or more: $ 8 ; 50 or more: $ 6 . 

■ The World of Electronic Switching, by J. G. Pearce, 140 
pages, illustrated, size 8 V 2 " x 11 "— Price: $8 each; 25 or 
more: $7 each. 

■ Local Measured Service (What Telephone Companies 
should know). 2ND EDITION. $12. 
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